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= pag. 88. But that the mist of prejudice Had concealed 
rom him the ambitious and traitorous designs of Crom- 

3 _ cannot, in truth, be denied by his warmest panegyrt 
| „Indeed, it requires a large portion of enthusiastie 
: ee of his character and talents, not to treat with 
indignation, his flagrant partiality t Cromzell. What 


. incense has Milton offered up to him in his «Second De- 


fence, for not assuming the title of King, but modestly 


Coptenting himself with the less pempous and less.invidi- 


dus appellation of Lord- Protector; J or, as Milton terms % 
u pater Fatria 1, Father of his Country] This panegyrical | 
address to Croywell, although seasoned with the most clo, 
quent and spirited advice, recommending moderation and 
the establishment of a well ordered common wealth, Was 
_  written/at the time when the author was Latin-Secretary | 
to the Tynanr, who had, i in person, ignominiously expels 


lied one parliament, | by: whose authority he had acquired 
._ _ Power, and soon after dissolved another, packed by ham» 
elf; but which he considered as not qufficiently devoted 
to his interest. Indeed; such was Milton's overheated = 
tea and prejudice, as to lead him to beatowgextravagant | 3 
„ praise on the Usurper, who: had dismissed a ee . 
woith indecent violence, and of his own authority; and + 
_  Fet to condemn, with unrelenting aserity, the ee 8 
Aa arbitrary, but, certainly, far less atrbcious a ae inthe 
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5 engen duty of those, who pe Fei of . ; 


ee e in free states which partake of a mixed _ 
form, to impress the minds of youth not only with . 
general views of: the fundamental principles of be 


Constitution, and to inspire them with a rational 5 5 


- zeal for the preservation of its libetties and bles- 8 f 
| dings; but also to make them acquainted with the 


history and transactions of its party divisions? 
e can be. no e in e a 1 1 the 

Fer he's Bone of in parting this informatie 
upon just and liberal views of the subject, arises | 
from a sacred obligation « due to their country, as well 


5 as from a bounden duty to promote the happiness . 
their children and poxterity, Vet, in performing 


_ this necessary task, great caution and judgment must © 
be used. Let them beware of chaining down their 

minds to the opinions of party, instead of binding rh 
their attachments to the principles of the constitution. 


' To magnify the patriotism, virtue, and talents of 5 
one party; and to exaggerate the faults and depress . 


the merits of their opponents, would: be to corrupt 
the candour of young. and ingenudks minds. In. 


| deed, to fix their attention chiefly upon the transac- 
tions of parties, would be to lead them from the pure 


streams of constitutional information, to drink of the 


8 1 and bitter waters of rancour and party-strife. 


1. cannot be denied. that Gversities of . 
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ES preg, and rights of. the different branches of 
ile government. To preserve and defend these 
me 5, ought.to be our sole aim and 

intain an equilibrium between 
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7 —_ government, has been the ostensible motive 

- for the formation of all parties; and, When W 

pon chis pure and rational principle, they deserve 

KH ourzall and affection. For, if we consult the * 
e structive pages of Grecian and Roman history, we 

wdjhall find, that the preser of the eee 


: - a even the existence of che state, frequently depend. . | 


| 3 5 ed on the exertion of parties, composed of virtuous | 
, N and brave citizens. But on this, as well as on most 
Qa other occasions of human life, we must beware of 
. deviating from the path of moderation. For this | 
Pirit of party admits of certain definite limita- 
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ment, has not only led to the destruction of many _ 
Parties, founded on just grounds, but also . 
fatal to the liberties and happiness of the state. 
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7 hams haves been 80 powerfully influenced by am. 
bition, party=zeal, and prejudice, as to become the  - 
leaders of a guilty faction. Prompted by these 
© motives, they have sacrificed on the altar of their 
een zeal, interest, or revenge, the dearest rights 
and happiness of their fellow citizens. Hence arose 
proscriptions, massacres, anarchy, and all the train 
of evils Which lawless usurpers een, "ies." 
countries divided by party-feuds.' wy 
Unfortunately, in times of political: Ano; 
a becomes branded' with the name of 
cowardice or treachery; and none but violent mea. 
sures and counsels meet with approbation. Perhaps 


dhe surest test of the rectitude and pure intentions Ch 


of any party formed in a state, is the conduct of i its 
leaders towards the moderate and peaceable class of - 


citizens. For if these contending parties have de- ap 


ed into factions, actuated by ambition or 5 
false zeal, they will alike mark with detestation the 
moderate men of the community, who! a9 have | 


refused to in ist under their 1 zanners. 
IDE JITOT 1 aloof of; a "revolution | 


or a don; the voice of moderation and humani- 
"ty will have little chance of being heard. In dine. 
-turbulent periods; the most settled habitudes and 
affections undergo a total transformation. Tbe ad- 


Z . 2) 25 | mirable description, by Thucydides, of the seditit 3 : 


at Corcyra, affords 'a melancholy” but instructive 
lesson of 25 BOT N in men's _ * 


; 4 


* 


. 


ee neee 3 pe 
, the disguise of effemina- 
g wise in every IT 
nothing. The. hot and 
"the exertion of true manly valour; cautious 
and calm deliberation, to be a plausible 
knavery. He, who. boiled with 


WE 2 was undoubtedly trusty; who presumed 0 


————— was ever suspected. He who succeed- 
was wise; 3 4 
 -Sugpected.uch practices in o 


** >. 


able . wg was he be janet 50,28 5 5 


Mat this while, the 


— 


| hee RS: i, beer. «85, p. 


i 8 * 2 CA 4 $2 5 . . N "RY . 


58 communities g eqns hated bean. 2 would 


A 


* « DORA og 
a+ > SE * p a 
* x i * 
* , 8 1 DOES 6 * 
VT Iv EN 5 
2 : þ 
1 
Peet 3 n 7 
mes * 
7 
N 5 


Le ha Heap ae; — connected 
_ - with the operation of the passions and eee e 
wmankind, when directed to political objects, „ 
may as justly infer the continuance of similar ef- 
fects from correspondent causes, as, that any of 


Wunat are called the Jaws of nature, will remain ins 


violate. Both ancient and modern history afford 
ae proofs of the RR this remark. _ . 


„„ 1 incexzantly dead 1 other; = 


as an elegant writer observes, 4 the pirit of * 

berty fled away from ene enge enden pre- 
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If we enquire more e e into e 185 

| causes of the evils afflicting these states, we shall 

find that they derived their origin from the avarice, 

pfroſligacy, and ambition of the heads of different 


3. parties; assisted by the blind Were e : 2 
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erted in defending the innocent and oppre 
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(contrary to an express law) a fun n, > 
loss of his young wife. Plutarch 
Sym athized with him as a man of great 

ture, and one who had che social duties at heart.” 
2 was ivory ag in fag 0 distressed citi- 


his perm. Arann bine His apparent. 
moderation, talents, and great military skill attracted . 
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ices blinded their ju 


ment. In Vain did Cato declare his suspicions of 
te purity of | Cazar's motives, ' Cicero also failed . 
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im tearing away the mask. But che union of Car 
and Pompey, at last, too plainly discovered to the 
deluded but honest patr ots, that a 


a powerful support from the virtuous and well mean. . | 
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| ambition, he joined avarice, profligacy; and unblush- 
ing villany. He endeavoured to involve, in one 
extended scene off ruin, all that were illustrious in 


Rome for talents, virtue, and patriotism. |" He soon 
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own military atehievements, he, at length, 
che destr yer of that cause, e te banners. 


/ 


4 he had pretended” to fight. e 
The Gracchi were born plebeians, though e en- 


bio by their fathers' honours, and their 
illustrious descent. Bold, eloquent, and ambitious, 
erius Gracchus was well qualified 0 engage the | 
e the people. Ardent in the cause of 
Uberty, he beheld, in the unbridled: luxury of the 
rich and the encroaching arrogance of the nobles, 
sufficient reasons to attempt the 1 increase e 
cratic influence. With this view, he endeavoured 
o revive the agrarian law, for the division of con- 
quered and bequeathed lands among the people. 
1 by the spirit of party and N 
| humbling u their we gere e enec Se 
| patricians/s as  arongly rexemed the measure. The 
his period: Tiberins: Sec e the office 
of the Tribuneship. He was elected along with 

Octavius. His passions and ambition now arose 
| to a dangerous height. Hurried on by the spirit of 
party and a sanguine disposition, he violated a fun- | 
kamen principle of the constitution, by degrading 
bis colleague Octavius; who opposed his measures, 
as . innovations e long established 


3 


3 


— meme 


KP ! 2 ]⁰ w ern Bs A WAI ,,. 
4 x - . ; 


— — — —— —— — ——— R 
* * 
"I * 
N - 
* 


. 1 710 (cond time for the tyibu 


40 force, the contest terminated in the destruetian 


= - " — a Ie of 
9 * +» 9 N = r * * SID * 
2 9 oy * 5 3 WEE 5 EN R R 9 r 
IJ "Mt * uh . 7 IEF, ES, * SF ht SIRE 
SY 7 4 . 23 * 4 : 0 RA 
. * 8 = FP 4 F 8 * o ; © 4 
a 8 7 — ; png > 8 
44 ; ? . 8 n # £58 
* * : * 5 e 
go 2 * Ts 7 y A 3 
6 5 es 122 
* "= 5 8 - 
: < * * * gl : 
" 5 I N > 
a 2 N 3 
; 's ” 5. * * . 
+ ; £8 PS BD! * 
: 6 TH * 
5 3 * Tbs * 
. f 
— 


1 "hs of n By ha Amed, 
and inflamed his party. Rome, now. came q 
vided into factions; and none hut violent meazures | 

were adopted on any side. Tiberius offered a ge- 5 5 

hip. - This daring i innove- | ha 

nan on the laws of his country, in attempting to es- 5 - 
tablish a perpetuity of the trihunitiaa power in ne 
person, excited the utmozt indignation of che va. 
lent,— armed the moderate, and brought enten. 
tion to a dreadful crisis!—The Senate opposing force 


k Tiberius and his adherents/ A 
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. dene of anarchy and injustice. Impelled by . 


wur talents which dininguizhed his brother; = 8 


| > | 75 8 e perished in the attempt. 23 


ſul violation of the laws of the state by how parton, | . 


5 wangen wu for a time regtored.. - C 


;+ Caius Gracchus, nat long alter, 8 this 


_ "ardent zeal for liberty, and aided hy the 


perhaps, further instigated by a spirit of revenge, he 

trad in the same unhappy path which had led to the 
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| 8 appar, and ring with fatal ecurity en the bw. b | 

5 1 nn for hg ed honours.. He was e 

by the nobles; and, the people aba e 


e e Sc The: history of ein in five . 


* N 2 " * » . * 8 
8 wa N ä " . * * K N " P ** 
* ö 2 7 Fr Sn LY ” * ti Gs * wm > PIES . * * 

5 * * er 8 3 "3 F — * a * ” 2 9 

5 Ba Non 2 nd ih. $708 ESI A A'Þ 2 9 4 NE: N > C 4 be FER 422 7 7 JW on 

* — 5 7 8 3 Fe po "3-4 

_ — Le 24 0 8 
wy G y : * * 7 L $ * 
2 2 bu * 1 
A } . 1 Es N 3 = 2 
8 1 * 1 f * 
* * Q L * * 1 £ * 8 } 
7 1 1 7 2 * * + * 
F 1 
2 - CAE 5 4 4 
2 | 
k ; . 
* * * 8 7 : - ® # 
— 
1 * 
4 * 


„„ times, e Sh; 25 
1 1 5 us thoee LOS: e partics Were te he super 85 
5 indovidul; an „ 


dessen mah, hence, b. 
in all free states, Tbe 


in their attempts against its 
Ulůberties. Fear and dismay are capable of de 

; A Hempor, 4 ction of, the 3uypport « of onder a 
| m, in a governmen ; 


virtuous. citizens 
vill, at lengt 
ir < count >. 


% % 


- hy 


Mr 
— 


= \ = = = = _ = 
— . . , gy th > a re — oy mae — — . * 2 —— 
A : — 1 * 
0 2 : g 

, h 4 be * x . 8 . 

D — 8 a xz > * —— oy * A 538. 1 by . > - 4 
A 7 1 a * 5 * - 5 * ft - + Z d * N * * * 
F 4 7 5 * 5 5 8 £ * * 

” < p » - * 9 E . 7 » 


2 * — — — — ⏑— „63 et co 6th. — — = gy <A_—n wan Gmc ai 
PPP e AI WII ED WAA EH Ot treat 
£ 4 * h 5 8 * 
14 1 * 
£ WOE? 15 ID - 8 - * 
9 5 _— x ” - be c oe * 
© ” * N 4 NS ö 
| * 8 f 5 
— . 5 4 * : : 8 
by 
g 0 5 E oy * 
8 > N - — } 
* * * * * -. * * 
57 e . 
5 7 8 
0 
v : - 
- o * 7 * 
— 0 Fe " * 
. ky - 
” \ : « q 


th the” danger ariding from party-prejudice" be⸗ 
comes truly alarming. It is probable, that Tiberius 
Gracchus was, at first, influenced by a patriotic. de. : 
ire of maintaining an equipoise between the demo- 


cratical and aristocratical branches of the state. 


Actuated by the same motive, many moderate! mem- 0 


bers of the aristocracy joined His party. ' Legal and 
constitutional means of redress were for a While 
adopted. But these were too slow for the heated 
passions and encreasing ambition of Tiberi us. He 
displayed the genuine character. of an bis” 


popular, 'party-chief. —Spyrning "at a mi derate 4. 


gree of SUCCESS, and neglecting the ralutary letsons of 


experiente, | he attempted to over leap, at one e Bol ind, 


5 the inte val which Separated kim from the attainment + 7 
of his 9h ect; and thus, by adopting Summary. and 


violent, instead of s Slow and moderate means, he Tiked 


_ the SUCCESS of his enterprise. Happy would it have 
been for Bis country had the evil stoppeck here?” 
But the dæmon of discord once let 1o0se, the abet. 


tors of the rights of the people and their 1 - 
| equally! assisted in op et their cause with. crimes 

and Tagtious outrage... 
. violence for redre 88, upon a Violation of the laws: of 
" A and'the constitution, baving once been es. 
 tabliched, contributed to corrupt the morals of the 
people, and destroy that relish for rational liber- 


"oP which had ever distinguished the republic, n 
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part 7-prejudice, there can be little doubt, but such 5 ö 


ions of the agrarian. law would have taken 
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cratical influence. . By thes 
rating scale of patrician power would have. been 
properly balanced, and the constitution brought. 
back to those first principles, which had given it : 
stability and splendour. The Gracchi then, i in- 
stead of meriting the appellation. of factious. and 


- ambitious: demagogues, - would: have deseryed the 


- title. of defenders. of the liberties- of their . 
country. It is. the remark of Plutarch: &, With. 2 
such citizens as the Gracchi, Marius, inna, g. it 
Was difficult to preserve a republic; ; but with such * 
as Cæsar or Pompey impossible.“ „This observa· f 


tion will not apply to the most flourishing periods of © 5 7 


"the perfection. and republican grandeur. of-the Ro- | 


man commonwealth. The liberties of a people un- © 
der such circumstances, a are more in danger from the 


party zeal and ambition of a Tiberius Gracchus, 
than from the Splendid atchievements and artful ad- 


dress of a Cæsar. z For, i in all mixed governments, . EE 


_ vhile the people possess sufficient patriotism, to be 
more anxious in preserving the fundamental princi-. | 
os of the constitution, than attending to the nar-. = 
row and selfish views of party, they: will reject bribes 
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nnz dt privileges of, and regulating the balanc'of | . 

5 power between the separate orders of the state. St of 

denial, and alivterity in conduct and manners, üs „„ 

be pract tised te 6 till suspicion. 'By these arts Tibe RS 

ius Gtacchus exalted the power of ons branch of 5 

the gate upon the ruins of the other; and this ih 

toured anarchy, party-virulence, e, and a habit of in. 1 f 

dbduttection "The foundations of the republic, - Fo 

3 diese means ns, Were secretly undefmitied; and the © 

Whole edific ge, $00n after, tumbſed · into debe When ” 2 

3 3 the vigorous and well-timed attack ß 
2 Scar. Tiberius Gräcchus, Märfus, Ciuna, and 

. ö&ther factious leaders, ina) be considered merely as | 

5 5 5} eike, for Cæsar. Like the Jackal, they | hunted | MY - 

EE We the prey, is be devoured by the lion! 5 = 
ER ir de ts direct our attention to the Greciati G8. 
8 i ies, we shall find ample latter for refſection _ 


m the ene introduced hp patty-prejiidice. | The 5 5 5 
Sate causes, your 1 the integrity | of. the 7 : 


Citizens and destroyed tlie liberties of Rome, pro- | 
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lessening, be exalted himself. It is reported, that, 
5 e wike-ackend «if be did not bluch o be- 
Jueath to his children an authority more crippled 

than that he had; received from his ancestor?” he re. 


1 Woche no: for 1 8 Wege, bepailor more Sh. 1 
rable. 5 5 Fs 5 „WW 1 5 | - 
An degpotic, governtnents, where pi — will of the. - — 
Prince is the supreme law, party. prejudices on po- 
mical subjects seldom arise. The people may: re- „„ 5 


; volt against the cruelties of an unfeeling rant: or 0 
they may be induced by a factious chief to d 5 
e despot, and raise their leader to bis \throne., 
But, though. their, ruler. be changed, their pri pF - 
ciples remai They bug villingly che chains i im. ; 
posed by themselves; 3 2 if they Should prove 
aly..gallin again induced to break 
them, but will ry call in the aid n 
b rant 10 rivet them faster than everl, es, 
A monarchical government, among. A a highly © ci- 
wind people, may admit of some diversities of _ 
opinion, but part prejudice. can have little influ- 
ence in destroying private or public tranquillity. 
| Remove a minister Kindle an external war pro- 
mote a taste for frivolous amusements, and the TE 5 
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= and ruin. In the civil war of France; 
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. nicknamed the Fronde, during the minority * | Z 


s x1v,: the ladies are well known to have di- 

: rected the political IO and conduct of che 
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The French seem to have been forced into izedition— &  / | 
through the mere effect. of caprice and sport- e W 
men ruled every faction. Love formed as well asdestroyed nl 
cabals, The Dutchess of Longueville prevailed on. 5 0 ou ll 
renne (who had) just been created a. mareschal) to endes tn 
vour to corrupt the army he commanded for the King, Y L 
But he quitted as a fugitive the army he had commanded - 
. as a general, to ples pain: Worn: wma 2 b. . oo 
of hig passion, „ I 
Even the philosophie Noce l e ud, 


4 
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1 ber leader but the god of love (or rather of gallantry}, Bs 3 
c his senseless {although celebrated) verses, addressed to che Ss 
utchess of Lopgueville (written immediately after hv? | 
____ _ Ingaearly lost. his sight by a musquet ball, PCI: 70 don 
of the Fronde) x sufficiently prove. CCC. 
1 Pour meriter $0n ccur, pour „ 3 „„ 955 
Vel fuse guare aux rainy je Vuurow faite aux ditux. . e 
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he passions of subjegts, even of d. 
manarchical gevernments, 3s to establian 
_ filled with the most rangourous. prejudices against 

Lich other; ant alze induce. demi eps lr } 


„ and 


be of religion throughout F rance), we Gall find 


2s many. instances of party-prejudices. np - 

he happiness of individuals, and distracting. 5 

state with factions; as ever disgraced- the pt 

" the most licentious demderacies. Indeed wh 

konte 8 mplate the tanatical bigotry; refined 1 
and TT dispositions © 
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| „ The | 25 of ppt the 4th wy Fe, and "KEY 
rations of religious parties during the civil War, beer 
to his being er crowned, are 7 known. | Sully, in in 

bie memoirs, relates an anecdote of his aunt, Madame = 
Mestin, which stropgly exemplifies the the power of religious | 
- pregudies-.. The reason She gave for-diginheriting | her ne. 
_ phew, w was—* because he neither believed i in God h nor Bis 
_ Saints, but worshi ed 5 Eng „ This Was the 1 
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gal, that would. not detest 
the barbarous abs rdity.. of such practices. et 
such is the weakness of the human mind, and che 
atrength of prejudice, that, notwichstanding its OWN. . 
Lenjoyment of freedom of opinion and the bless- 
ings of liberty, it will often survey, with mingled _ 
"corn and hatred, the followers of another faith. 

And from hence it follows, that calumny, acrimo- 
nious controversies, and odious names, descriptive 
ofa sect, have been productive of greater mischief 
to pech and. gene of iet and free | 
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ever was accomplished by a applay OY 
auto. da-fes, dragooning, or any other mode of 


8 25 persecution practised by arbitrary and intolerant 


governments! The latter evils occur only at dis- 
15 tant intervals; but the former never cease to exist. 
If a contrariety of conduct were neeessarily con- 
0 — with a difference in theological tenets, the 
malice and uncharitableness of the followers of dit. 
| ferent sects might readily. be explained; ; & but,” as 
a celebrated -writer* observes, 5 where the. diffe- 
rence of opinion is not accompanied with a contra- | 
5 riety of action, each being allowed to follow his on 
way, as happens in e 0 f WO 
madness to create divisions!” =O 


Religious prejudices ought bares to FO 1 | 


+ against in the education of youth. For, if they 


have been suffered to spring up in alliance with po- 
' _ .  litical party-prejudice, it 1s with the utmost difficul- 5 
; ty they can be weeded out of the mind. 1 these 


associations be not destroyed, the purest benevo- 
lence of disposition will be likely to ee 
into a hatred of man, as a mistaken zeal for the 

4 honour of 8 N will be 9 to a concern 


7 Hume's. 6 „ Equay on Parties i in e e 


©: Montesquieu relates the following e ob mis- 
4 taken and blasphemous idea of avenging the Deity, as 


x having happened in France during the 16th century: a 


ö * accused of blasphemy against the holy Virgin, was 5 
condemned to be * Several  gentlonen arme 0 with | 
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Et, On js Pars Frets, Cn 27 : 
lf K 401 Ye! interests of a party. In a moral point of 5 
view, the cherishing of such unworthy sentiments is 

highly pernicious. Detraction and calumny are 
the sure product of religious bigotry; and, as a 

keen observer“ of human nature has remarked, 
155 40 a disposition to calumny i is too bad a thing to be 
. only thing that i is bad in us. It is too splen- 
did a vice not to be accompanied with a large train 
of attendants.” . Ina political view, religious pre- 1 
0 = are very injurious; they tend to keep alive 

2 ꝓirit of faction; and the evils arising from dis. 

union among the members of a free * are mu 


ceny proclaimed by bistory. Db as et 


Lord Shaftesbury, has 1. « Fee a _ ; 
irt can only come from a social feeling, or sense f 
5 nership. with human kind. 155 If this assertion be | 
| yell founded, it proves the necessity of being 
guarded against religious prejudices. . For to out 
che 6 milk of human kindness— to break a powW- * 
erful link in the; chain of social feeling, Which 
binde r man to man 5 anch to o. 0 . e _ 85 
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were exactly similiir.* 
- Tor this purpose, is, chat the! same 
umformly make the same 
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and that Tg which a . 


out the eircumstance immediately suggesting a 1 ; 
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- Tence in their faculties © of vision; nz ye et such! is the fact, 


2 b not only. with regard to, myself, but to many others 


also, as will appear in che following account. 
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| wage : it g Wateper; Wi ould a been ” 
_ blue, in my apprehension, as pink and blue appear 8 
| to me 8 err . e wr key Po 
In the course of my /apptittion with ieee 5 
Os of optic necessarily-claimedattention ; and I became 
es pretty well ha bigger with the 3 pe os 
vision. 1 had not, Ates, ended much to 8 
ractical discrimination of colours, owing, in some 
res 0 what 1 conceived to be a perplexity” in „ 
- nclature. Since the year 1790, the © ca- 9 
d sional study of botany obliged me to attend more to 5 
colours than before. With respect to colours that 
VvVoere wife, yellow, or grein, T readily asxented to'the — 
1 e - Blue, purple, pink, and crimson 
= "rather less distinguishable; being, accord- 5 
ning to my idea, all referable to ble. 1 Have Often 
oe.  &eriously asked a person whether a Hower was blue + 1 
or pink, but was generally comidered to to be in jest. e 
Notwithstanding this, I was never convinced of a 
1 5 peculiarity in my vision, till I accidentally observed 
the colour of the flower of the Geranium zonale by . 
N en ee in the Autumn of 1798. The f flower Eo 


8 "bl | | 6 185 88 4 in 3 N it was. 


985 astonishingly changed, not having then any blue in 
; it but being what I called red, a colour which forms 


a striking contrast to blue. Not then doubting but 
chat the change of colour would be . to all, E 


requested some of my friends to observe the Phe. : 


nomenon; when I was, curpriged - to find they all 
agreed, that the colour was not materially different 


from what it was by day-light, except my hrother , 3 
who saw it in the same light as myself. 5 This ob- 
servation clearly proved, that my vision Was net 
| Lke that of other persons; —and, at the same time, 
that the difference between day. light and candle- | 
| light, on some colours, Was indefinitely more p. 2 
- ceptible. to me than to others. It was nearly % 
Fears after that time, when I entered upon an inves- 
gation of the subject, having procured the assist- 
ance of a friend, who, to his acquaintance with the 
5 theory. of colours, Joins a practical knowledge of 
their names and constitutions. I shall now proceed 
0 state the facts ascertained 6 
2 heads: - ra 5 935 10 e 5 1 5 . 
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111. Observations of on e probable cance. of _ 


0 anomalous vision. J ED ” 
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| 1 or My OWN. VISION. 
un may 5b. . o obterte, chat Ta am den, 
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2 me weer 1 can see n at a proper dis- 8 
tance; and am zeldom hurt by too much or too 155 5 


a de light; nor yet With long application. 33 


My observations began with the solar t um, 
or coloured image of the sun, exhibited i in a dark 
room by means of a glass prism. I found that per 
sons in general distinguish six kinds of colour in 
the solar 1 image; namely, red, orange, yellow, green, 5 
le, and you Newton, indeed, divides the pur. 

go and violet; but the difference be⸗ . 
tween him and others is merely nominal. 'To me 
it is quite otherwise: I secë only two or at most 
three distinctions. These I should call yellow = 
1 3 or yellow, blue, and purple. My yellow com: „„ 


1 into 


; | prehends the * ed. orange, yellow, and. 47 een ef 0 


and mmy blue and purple coincide with theirs: That 
| part of the image which others call red, appears tc to Ge 


. me little more than a shade, or defect of light; aft 


4 N 


that the orange, yellow,” and green Seem one colour, 7 Re 
5 Which descends pretty uniformly from an intense to. 7 
e a rare: yellow, making What I should call different 
Tn. Shades of yellow. Abe difference between the green 1 
part and the 1. Part is very striking to my Se: 


they seem to be strongly contrasted. That between _ . 


| the blue and purple. is much less so. The purple 


1 f appears to be blue much darkened and condensed. . 
-: mh. viewing the flame of a candle by night through, 155 85 8 


be 7 the N are N much the OY 


more vivid than tharof the wy image. e 
3 now proceed to state the re esults of 1 
tions on the colours of bodies in ge 


| natural er arif. boch. -by a van and. candle. i 


17 NA this ad, 1 I elde erimson, DIR 1 8 

and fink. All crimsons appear 10 me to consist 
chiefly of dark blue; but many of them seem to 
have a strong tinge of dark brown. I have seen 
specimens of crimson, claret, and mud, which 
were ASS nearly alike. ain Seobe . 


. N Woollen yarn dyed crimson or 
dark blue is the same to me. Pini Seems to be 
composed of nine parts of light biue, and one of 
red, or some colour which has no other effect 
ſhan to make the light blue appear dull and faded a 
- little; Pink and light blue therefore compared to- 
| gither, are to be dixtinguiahed no/otherwise than at 
a splendid colour from one that has Jost a little of 
5 its splendour. Besides the pinks, roses, &. of the 
- gardens, the following British flora appes 
blue; namely, Statice Armeria, Trifolium pratens 
. Hos cuculi, Lychnis dioica, and many of he | 
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a white ground. A solution of sulphate of iron.in 
the tincture of galls {that is, dilute black ink) upon 
white paper, gives a co much resembling that 


of a florid complexion. k It has no resemblance of 


: the colour of blood. Red and 5carlet form a gehus 
wich me totally different from pine My idea of 


3 7 25 


red I obtain from vermilion, minium. sealing Wax, 


wafers, 4 soldiers uniform, &c. Theze seem to 
have no blue Whatever in them. Scarlet has a more 


. ppearance than red. Blood appears to 
me red; but it differs much from the articles men- 
uoned h eee and to me is ä 
= pot ith blood v with n md carcely | 
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loses its blue and 1 in oy 
the most changed; in. 

t forms an exce ent contrast 19 what it is by 
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2 5 50 = 5 Et 0 (By day-light and candle ligt.) I wh ; * ; 
I do not find that I differ maxerially from other 1 
pergons in re - 


| times seen persons hesitate whether a thing w. was word a : 
or Raga 9277 e when to me there was no . 
8 
match to a Bech = od anti the ba . 
| of the. ae answers to the wy red of wafers. 
le; The fact 11 li e that t oy: 0 „ 
pear different to me from what they do'to _ W. 
Green and orange have much a also. Apple 
8 green is the most pleasing Kind to de; and an 7 
Other thit has a tinge af yellow appears to a 5 
tage. 1 can distinguish the different vegetable . 
greens one from another as well: as most people: 
and those which are e alike or very unlikes to 
others are so to me. A 6 ea, 
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_ Ootours Viewed: by: | 
N 1 day. light; but whether 9 50, I have bt: as- 
certained. 30000 (8 
15 _ others the Same as by eee as ie 1 
2 15 Most of the colours called crabs appear. fem 1 = 
5 the same by day and candle- light. Bonn. 
A light drab" woolten' cloth: &rems' to ine to re- 
| semble a light green by Gays” These colours ure . 
1 e easily distin i ; 
utter becomes tir „ 
; does not. I "have 3 
0 Me, Boyle' obtery ed colou Sund by Mob light to differ 
„ e Priate you vues, p. 15. 1 
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remembered, indeed, to have read in he Philosophi-; 


cal Transactions for 177), an account of Mr. 
Harris of Maryport in Cumberland,“ who, it was 
| aid, could not distinguish colours; but his case 
appeared to be different from ours. Considering, FE” 
. chat one anomaly i in vision may tend to 

illustrate another, I reperused the account; when i it 
appeared extremely probable that if his vision had 
been fully investigated, and 3 a relation: of it given in 


the first person, he would have agreed with me. 


There were four brothers in the same predica- ; 
ment, one of whom is now living. Having an ac- 7 
quaintance in Maryport, I solicited him to pro- 
pose a few queries to the survivor, which he 


_ readily did (in. conjunction with another. brother, - | 


whose vision has nothing peculiar), and from the - 
answers transmitted to me, 15 could no longer 


doubt of the similarity of our cases. ro render i it 


ill more circumstantial, 1-sent a on 


tions to make Ob 
and ce en 7 on wn was exactly coi n 
. xpect = 


mens of different coloured dd As; direc- - - 
ervations upon them by daylight 5 
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bee ee with. my own. e . 
I have since taken every opportunity to explain the 


circumstances amongst my acquaintance, and have 


found several! in the same predicament. Only one or 
two 1 have heard of who differ from the generality - 
* from us also. It is remarkable that, out of 
. twenty-five" pupils I once had, to whom I ex- 
plained this subject, two were found to agree with _ 
.. me; and, on Another similar occasion, one. Like . 
myself, they could see no material difference betwixt . 
pink and light blue by day, but a striking contrast 
b) ight. And, on a fuller i investigation, 1 
eould not perceive they differed from me materially | 
in other colours. They, like all the rest of us, were 
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not aware of their actually seeing colours different 
from other ec 


Fendt in the names at 


- cg four of the sons were in the he Bong 


in qdestion. Our family consisted of three sons 
EE Aiurit; of whom 
two sons are circumstanced as I have described. The 
Others are mostly” individuals in families, some of 
_ are numerous. I do not find that the pa- 
rents c or r children! in any of the instances have been 
so, unless in one case. Nor have 1 been able to 
discover a W cause Whatever for it. Our | 


ter who arrived at hal 
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eople; but imagined there was great | 


oY tay ofnear: 


| vision, except as to colours, i is as clear „ 
as. that of other persons. Only two or hre = - 
| "Hon! sighted. It is remarkable that 9 0 
0 heard of one female subject to this pec | | 
q From a great variety of observations 3 oo 
E:: many of the abovementioned persons, it does not . 
Et; appear to me that we differ more from one another . 
| than persons in general do. We certainly agree i 1 
wee piincipal facts which dme i mem 5 | 
A | 
— 1 } L 
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l- . 2. Pink appear Y day-light, ta be sky 1 
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„„ 1 . The GR 1 was enabled to form a plausible 
cause of our vision, was after observing | 
a candle 80 as to make it similar to day. light; 
of dane del to 1 its ee colour 


5 than chose of the other colours; dhe unroflect 
TE being absorbed by ib the be hes 


8 r — ſt com- 
bustion; and that he fo oy is modified by he 
transparent blue atmosphere, as the latter is by the 

transparent blue liquid. Now the effect oſ a trans. 

| Parent coloured medium, as Mr. Delaval has prov- 


8 beer of the Tays of its own colour, than of those 'of 
other colours. Reflecting upon these facts, I'was 
led 0 conjecture! chat one of the humours of my . 
eye must be a transparent, but coloured, medium, 
80 constituted as to absorb ved and green rays prin- 


nsmit more, and consequently . impibe | 


cipally, because I obt no proper ideas of these'in 


the solar spectrum; and to transmit blue and other 
colours more perfeetly. What seemed to make 


against this Opinion however was, that I thought red 
bodies, such as vermilion, should appear black to 


me, which was contrary to fact. Ho this difficulty | 
was obviated will be understoc e what follows. | 

Newton has sufficiently - ascertained, that opake 

bodies are of a particular colour e heir 
ing the rays of light of that colour more e 


= _ - Adopting this fact, EY 
we are insonsibly led to: conclude, that-the orerays 
ol any one colour u body reflects, and-the fewer ef 
every other colour, the more perfect wil de e 
Colour. This conclusion, however, is certainly er- 
* eee olot eee e eee 
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when 1 light of any colour, ap- 


oh we find, that bockes of all bleu 


ee of that x em colour.” Hence a eue that 


 lours a are more ae reflected from the body 
transmitted through the humours 0 We 
therefore almost beyond a doubt, that 
one of the humours of my eye, and of the eyes of my 
fellows, is a coloured medium, probably some modi- 


4 GG 1 1 mut be the vitreous | 


= the Tons of 'the eye EY 5 colored, 5 
d to them chan leave it; and d to 5 
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more proportionably than in day. light. The orange 
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. the = A being m most aids reflected, the 
colour will be recognized by a common eye un-. 
der this small modification; but the red not appear. 
ing to us, we see chiefly: the orange excess: it is 
_ AG not neee nnen ane „„ 
| pleura; 1 0 3 got 
. By a . 3 of, reavpnings; erimson, 

TE | being compounded of red and dark blue, _ 
1 e, un appearances ] have described. __ 
„ 4. Bodies that are red and scarlet e ee e 
„ s orange and yellow in greatest plenty, next af- 1 
er fed. The orange and yellow, mixed wich a fer 

| red rays, will give. us our: idea of red, Which i is 
heightened. by candle. ii bt, 2 | the: ehh is 
72 1 e, e . 
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| ye yellow, and orange, with more or less blue. Our _ 
idea of it will then be obt i d principally. from the . 
yellow and orange mixed with a few. reen rays. 5 
It appears, therefore, chat red and green to ve will | | 
be nearly alike. I do not, however, understand, 
3 ee the greens should assume a blyjch: appe 
did rente body: . ; 


1 The green rays not being bana, by tbe 

1 remaining rays. MAYs 10 e that is ne, W ; = 
7. The I PIG upon the! phenomena 0. 

, Erimspn, wil Fxplain. this Bets" 
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0 Sights a body to reflect red rays as num- 
"av 8, orange rays as the number 6, and blue as 53 
and another boch red 8, orange 6, and blue 6; then 


it is evident that a common eye, attending principal-- 
1 red, would see little aer EnaGs in those co 
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' 9. From the whole. of this Peres lege, 
that our eyes admit blue rays in greater proportion 
chan those of other people; therefore when any kind 
ol light is less abundant in blue, as is the case with 
e e e . to e our eyes deve 


it nearly to he a Standard, "This seems to 
be the reason why colours appear to us by candle- 
8 almost as they do to others by day light. 
1 shall conclude this paper by observing, that it 
pears to me extremely probable, that the sun's 
ht and candle-light, or that which we G 
ain re 3 are ee constituted 
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3 6 55 have taken the üb ö erty.to end vou some 
Observations on Dr. Ferriar' 8 account of the monu- 
ment in Huln Abbey, published in vol. 111 of the 
Memoirs of the society over whic reside; re. | 
cp on you to. communicate then ene 5 

y. should be thought i in any. degr er to, merit such 1 
bonour. Not doubting Dr. F. tiality, , 


1 hope he will not be displeased at any thing which „ 
mays seem to militate against him 55 5 1 


Dr. Ferriar informs us, that an ancient moins 15 
ment has been discovered in the church of Hunn 
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„ . . that: ms; and far. 
| ther obgerves, that; a in the old plan of the abbey, 

first published by Mr. Grose, it is marked - as: the 

_ Sund tomb... He gives. 2 cireumstantial & ac- 
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MN Huln 4h Northumberland is aa 1 — 

5 to have been the first monastery in this kingdom ß 

2 = Carmelites;* an order of mendicant friars, deriv- 7 " 
| 1 1 cer me nr ORs pepe 1 ens Carmel in „ 
9 Nude is ol e "0? I Lord ith 55 

5 1 Huln Abbey: Joannes autem Vexcy, edelo . © 

5 Sacra rediens, Carmelitas secum primus in Angliam 8 

adduxit; illisgus hic, in Holne solitudine non diss i. 

n Carmelo Money in ri, conventum extruxit, + 1 


: * Leland a Senke, Brican, v. 398+ ene 15 19h . 1255 +7 
7 1 58. | „ 
0 5 + Britaädi, p. 669, edit. 1503, "According to Sir Wil- ä 
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assign 1240 as the year in which that abbey was founded. 
Dugdale refers to Matt, Westm. who, I find, only e, 
___«« Ordines multiplicabantur i in Anglia, præter ordines ] pre- 
Aicatorum et minorum, videlicet fratres 8 Monte Car- 
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A. Nepp ib te B: 7 
nech Bishop Gibson ob serve N 
ls any convent of: monastery founded at Alnwick 
or near it by John Vescy; and that the first convent 
of Carmelites gere at Huln, near Alnwick, 


by Ralph Fresburn v. The editor of the last 3 . 


of the Wie likewise to think, mi os 


8 Abbey was founded by Fresbum. t: 


- You will readily allow; sir, that in ene 


40 illustrate obscure remains of antiquity, every ab. 


cCumstance should be minutely as well as My 
examined; and that reason and truth-ought,. as much 
as · 5 to predominate over partiality and Bre- 
Jjudioe. Had this been altogether the case in the in- 
5 stance before ms nah OE never ve: CO 


1 them the | Medley at Hull, on his ian from the 
Holy Land, 1250, 34 Hen. 111. Here it is observable, a 
Dugdale differs from Leland and most other authors, who 


meli,“ p. gas, in an. 1250. By which we are not to un- 
derstand, that the Carmelites came into England in the 
year 12503 for M. Westm. mentions also the Augustines | 
et multi alii, And that the Augustines, with many other 
orders of friars, all came into this country 4. b. 1260, is 


not very credible, even if Such a Supposition had not been — 


7 i to the best historical information, 1 
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ust claim to the title of founder. 'By the, co | 
© aid grant to the W Vite, Friars, all the buildings, 
Ke. Which William de Vetey his father permitted - 
dem ie eb RO it should nn tht Johns - 
| ths at his intexcexsion; W e to in 
habit Huln Abbey and that he afterwarda granted, 
Ke. And therefore, to John de Vescy the * 
tion of founder properly belongs. ©) 8A, 346 
The same disposition which induced _ de. 
: Vexc, to > bring the Caprice into England, ab 
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1 2 or and gules, admits not of 2 Aa doubtz; Tory 
4 in Pines plate Of King John's Arend Charter; are 
„„ ay arms of the twerity-five barons! (who were to de- 
FF _ cide any dispute between the king and his subjects), 
As preserved in Coll. Armor. and among them, 
 quarterly,*or and gules, Zustace de Pei). But 
WL | = - thesearms were chan ed by William, son of Eustace, 
B Lis 2 as 3 e 0t 
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parmam, cum nigra c 
„ Vith respect to another device upon ne 
. monument, something like a catharine wheel, Dr. 
3 Ferriar supposes it may allude to Vescy's travels; 
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But 7 ae says'n nothing farther, than that some . 
. had the catharine wheel for arms, there. 
* « the bearer honoureth the eee „ 
Perhaps what Dr. Ferriar thinks à catharine 
3 is merely an arbitrary embellishment; such as 
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arms of the family of Vescy, I shall endeavour to 1 


determine to whom the chevron probably belongs. 5 
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It may not be unnecessary to promise, that, from 


5 the. manner in which the monument is.cxecuted, et 
can by no means be reasonably supposed 1-of much 
. antiquity than the reign of Henry the third. 8 


Though the arms about the monument did never 8 


e the Vescy family, it is probable chat che . 
Person to whom the chevron a8 N 5 
sor of Alnwick castle; and that the bend was either 5 
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5 _ that of Lancaster: et because (Says Mr. Pegge), it sign = 


nißſies and expresses to us the title by which the house f 


Lancaster, proprietors of the honour of T utbury, came bßʒunh 


that honour, namely, by the forfeiture of Robert de Fer- 


rers, Earl of Derby, temp. Henry 111, on Which occasion 
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Now, Dugdale in ee thus 5 aks 


William de Vescys the som of Eustace; Which | 

William being in te tuition of: the earl of Salis 
bury, with purpose that he should marry Isabel ts * 
1 5 daughter, as he did, in 10. Hen. 111. obtained = 
: . DEAT RIO f earl ph . . ben 
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 Archzologia, vol. 111, p. 7. Ferrers preceeds the coat of 
Lancaster; and they are in two separate escutcheons 1 in the 
Church window of Merevale, Warwickahite, Dees. 
Warw. p. 5 
ö * Compare it b ne EP ont the er nt or 
ri an de St. Pere, Archæologia, vol. v, l. 2. ; Gent. Mags 
vol. xxxy, p. 787 and plate there. e e 
— T Dugdale's } Jaronage, vol. I, p. 91. 4 5 DD 2 
Nigel, in the Teign of King Edward the C onfegsor, bed 
5 the custody of the Forest of Bernwood, 15 unum corn, 
: qpod est charta predicts forate ; ; ; and his SUCCESSOS, by the 
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An Enquiry i into the N 


| 5 80 1 WI is of his castle * Alwwicks . 
which then was in the hands of Eyerard de Tyes. B. 
The arms of Tyes are, af Bente chevron g. 
 Whence, all circunistances considered, I-think 
_ extremely-probable that the: monument: in quention 
was intended to commemorate Everard de Tyes. E“ 
1 find no other mention of Everard de Tyes; 
nor any traces of the connexion of his family. with 
deep Alnwick, except that in goth Hen. 11. 
Adam de Carduis rendered an acebunt to the Ex- 
_ chequer, of the land or honqur of William de Ves- 
ey; Vr. of the fermis ob tho manqrs heaping er 
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N at length cuffered d death far engeging,ix in an eue ys | 
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„ 1 of Voices is 5 as great; as 6 the 
ES of features: and, like the countenance, * 
serves as a personal distinction, to to which all men 


5 have recourse under certain circumstances; and 


those that are deprived of sight, by cultivating a 


5 more delicate sense of the modification of sound 
under consideration, acquire a facility i in discrimi- = 


| present paper, does not include the hoarse croaking me. 


nating between man and man, in their intercourse 
Vith the world. This wonderful diversity * does 
not stand in need of a formal proof of its existence 


to be admitied as Sur; for no one vho can hear i 1s : 


* The . =; 8 1 is 1 5 1 of 8 


thod of articulating, that occurs not unfrequently. This 


a : Which i is acquired- by imitation, and confirmed by negli- 5 
gence. This being premised, it will be easily understood, 


may be referred, in certain cases, to a natural or accidental 
imperfection in the larynx ; but the defect appears to arise 


more commonly from an ungraceful habit of speaking, 


that the tone heard in the smooth uninterrupted tenor of 5 
| the voice TE constitute IH} rr vp; the e en. 


55 » 
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; « ignorant of its effects and extent. ; But the cause 


of the great difference in the tone of the vocal „ 


: gans, is but badly understood; or, to speak more 

1 properly, has perhaps never been examined in a phi- 
0 losophical manner: and, as it is the intention of this 

1 5 essay t to enquire into the subject with more care and 


strietness, it will not be improper to begin by re. 


Mieving the commonly received notion of the nature 
or sound. Sound i is defined to be a sensation excit- 
ed in the car by a quick succession of aerial pulses 

5 corresponding to the vibrations of an elastic sub- 
_ $tance; for a body of this kind, upon receiving a 
tremulous motion, immediately communicates it to 
the portion c of air in contact with itself; and it is, in 
Uke manner, successively propagated through the 
: whole of the air extending from the vibrating surface 0 
1 to the auditory organs, by which means men acquire 8 
a2 notion of sound, together with the whole class 5 
2 ideas depending on the sense of bearing. 3 


The preceding definition i is Sufficient to account for f 


a all the phenomena of the musical scale, but it may be Ln 
easily proved to be too simple to explain the present 
"i fficulty; for, were the Sensations produced in the car : 
only: modified by the cause assigned above, it 18 evi- 
dent that the variety of voices could consist in no: 
thing besides comparative loudness and acuteness; | 
. be the oo 12 8 1 on chis organ. IF a2 


eee 


1 . * 


60 | 5 On the Variely of ices. | 
5 Ange ang body being determined by the Cie 


of the pulses of air, and the celerity with which — 


follow each other, the only modifications that can 
be inferred from any conj unction of these proper. 
ties are the two. specified above. But every man's 
experience will convince him how inadequate such 
a combination i is to elucidate. the subject of the pre- 


sent essay; for an acquaintance is easily recognized. 


SO by his speech, whether he speak vehemently or Softly, 
nn a high or low key; and the voice of two. fingers 
may be made to sound in unison, though they be in 
other respects very dissimilar; on which account it 
is certain that some circumstances, not comprised in 

the definition of sound, enables men to identify per- | 
sons by the ear, without the assistance of the eye. 

The diversity of sound so remarkable in the human 
Voice and vocal organs of animals, prevails also in 

vonorous bodies of almost every description; 35 for a 

musician can single out, from a number of instru- 

ments of the same kind, one that is familiar to him 
| merely by hearing them separately; and a ute vill 


5 5 play i in concert with a violin, yet their notes, consi- 


« 


dered apart, are as distinett to sense as any two things 
can be. The effect appearing (from the preceding 
appeals to common sense) ta be general, must be re- 
ferred to a general cause; and, as it eee 
” proved that the diversity i in question is not produc- 
ed by any modification of a simple sound, it follows | 
that some e combination of w must constitute 


9 


it Y Sou 


1 5 — "Quake 1 — : 7 61 5 
55 the cause of that indefinite variety observable i in che 
voices of men and the tones of sonorous bodies. 
1 The. sounds which are constantly striking our ears, 
and with which ye are alone acquainted, being prov. 


ed to be compounded of simple or ele 


i . -accasioned. by an union of simple sounds differ 


among themselves in acuteness, which, according. to 
*  -what has been shewn before, is the only distinguish- 

| ing character they can poses, excepting loudness, 
Ikt is evident from the preceding consideration, that 
8 every natural or ordinar 


1 these elements for their idea of the diversity in ques- 


85 tion. On the other hand, it Is equally manifest that 


ſhese intervals are not great; for, on the supposition 
of their being considerable, we should find no more 
ey» in 1 the termin 


2 2 Pe 
ov 5 
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dccundz, it may be safely concluded, that the vast 
= variety of tones which prevails in the world, is solely 


ry tone consists of what is 
Called in r barmonics, an interval of sound; which is de- 
f ned by writers on the science, to be a quantity oa 
_ certain kind, terminated by a graver and an acuter 
Bound. For, if tones be supposed to consist invari-. | 
_ ably of perfect simple unisons, the effect of any one 
aggregate on the car would vary from that of any . 
bother in loudness and acuteness only, which being 
the characteristic of elementary sounds, it is clear | 
5 that men are indebted to some other combination of 


ati e 3 


* 
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Ha by the vocal organs, than we do in dien. 


guiching the same im the concords and discords of a 
piece of composite music. The contrary is therefore | 
true, viz. the intervals that enter into the composi- 
tion of the human voice, and the tones of sonorous 
bodies, are too small to have their terminating sounds 
accurately discriminated by the ear, but sufficient) 
large * to affect it with distinct sensatiohs corres- 

ponding to their relative affections. The certainty 


of the last conclusion can hardly be supected en 5 
the grounds on which it stands are properly attend- 


ed to. The common idea of tone has been consi- 
dered in conjunction with the received definition of 
sound; a definition which easily explains the phe: 


nomenon abstractedly taken, but is incapable of ac- 


counting for its various modifications. But, as 


| Ou 55 1 8 1 1 9 oy wx 


7 
The truth of this a55umption rests an ins; supposition 
thek sounds cease to be distinct to sense before they are in 


perfect unison; an opinion that will be proved in the se- 


quel of the essay. After which it must appear evident, 
that the required effect will take place i in intervals, the 
ratios 255 rt MEE, sounds 17 not exceed a ver 


o Ds ratio. 3 e 


I That sound « can he 1 * 1 hid 1 must 

We admitted as an axiom in phonics; for, if the contrary 8 
gh maintained, an absurd consequence. will ensue; vis. that 
sonorous bodies can produce in the ear sensible impres- 
sions, arising from their specific or chemical qualities. But 
cis i is a doctrine Pe to the common . 3 


* 


3 


On the Varichy of beet 1 3 „ 0 
* cages which: alone can be supposed adequate to the 
effect, have been separately examined, viz. a com 
bination of perfect unisons, and of great and small - 
intervals. The two first of these being rejected on 
: sufficient reasons, the last is admitted of necessity to 
be the true cause of the subject under examination. 
he principles of the theory being now established, 
it is proper to say something, in the next place, on 
chat part of the mechanism of sonorous bodies, by 
which. the combination of elementary sounds is form. 
1 ed. It, would be superfluous to treat this branch of 
| the enquiry in a diffuse manner, a concise statement | 
A of the cause appearing sufficient to prove the coinci- 
„„ dence of facts and the preceding conclusions. 
I!be mechanism in question which is capable of 
producing effects so diversified to sense, though 80 
slightly discriminated in nature, depends on a prin- , 

_ ciple that is easily understood. It i is purely this: ifa 
vibratory, motion be imparted. to any one of a sys- 
tem of elastic bodies that are connected together; the 

same is immediately communicated in a less degree 
to i ns oy 1 85 e 3 time EOF vibrating : 
e ds | . : 


ascribes the whole effect to the force and celerity af ths . 
| pulses of air striking the auditory organs, no regard being 
paid to the qualities 3 in question; excepting chat a greater 
degree of elasticity renders a body capable of Sounding for 
a longer time than one possessed of a lezs degree: hence a2 
vessel of brass is more sonorous han one of wood both i in 
in point of loudness and duration, — 


6 On the Varicy of oY 


agrees nearly with that of the body. first put in mo· 


tion. For instance, let two equal strings be sttetch- 

ed on a frame, with degrees of tension that are near- 

| ly equal but not perfectly 80; then, if either of tan 

be made to vibrate, the other will accompany it in 

- _ $0 distinct a manner, that their joint tone is easily - 
| known from che sound of either of them taken 
singly. This plain e cri 


Followed: by nature in compounding « 
from element 


animals are complex machines, conzisting of one par- 


tcular part intended for the production of. Sn, : 


5 _ render the whole perfect. Now, it 15 evident that 
| bers as are nearly . 


which is connected with many othi 


such of these secondary membe 
unison witch the principal, must participate of a 


Ee. - motions, forming in conjunction with it a ks *. 
LE: simple sounds, all of them comained in a Harrow in- 
a. e OR 


25 


. 7 eireumstancc Jo 1 be 3 50 885 mont * 


| - h Geka) obseryer may be brought forward to corroborate what 
is here advanced. We frequently find ourselves at a loss 

to identify : a voice at a distance, which is in other respects 8 

familiar. The reason of this difficulty appears to be, that 
tte feebler sounds that enter into its composition are per- 

deived by a person standing g near the speaker, but being lost 

to the distarit ear, the tone becomes e 11d the r. 5 


er's ö is * 


ent reconciles the theory 
to common observation, as it points out the method 


* 


ntary seunds; for not only all musical i in- ; 
struments, but also the vocal-organs of men and 
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Oy the 2 a | f 
- that is graver, and one that i is acuter t than 


The relative affections of these combinations, or 9 N 
— mutual ratios of their constituent imperfect unisons, 5 
may be varied indefinitely, even. in instruments or-- 


. vocal. organs of the same description, from the 
numberless Slight variations chat take place of ne- 


cessity in the elasticity and tension of their respec- 5 5 


tive similar parts; the Obyious c 


. is, chat the cycles of their joint 8 pulses will . 


oh be diversified i in a manner equally un i nted, . Now 
ü is very well known, that the different sensations 
5 produced by several musical inter x if arise from 
. the comparative proper ties of their respective cycles: 5 
but what is proved of larger intervals will hold good 
in respect to smaller; and is equally applicable to 
their effects on the ear, which are thereforo!shewn 
DE 10 be susceptible of unlimited modifications in the 
common course of things. The conclusions that 8 
| have already appeared i in this paper, cline the 
; - reader: to imagine, that either the ons is ee 
music is a very imperfect art; because, according 
do the preceding scheme, our ideas of symphony 
4D and harmony result from sensations excited by che | 
__ uſe of small intervals, constantly substituted i in the 
room of elementary sounds, of which our 5 
0 knowledge seems to be chat they exist; but are never 
: perceived alone, or uncombined with others of the 
Same kind. To this plausible objection, the neee 
answer (grounded « We 


e al hae 


. vor. 1 1 


J 
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= on the vue b re 

5 may be given: | The eat, thou 6ugh' it . 
wonderful exactness, falls short of A ac 1 5 
curacy in its discriminations: a defect 0 which it! is 
liable in common with the Other Senses. "The with 8 
of this proposition may be exemplifed by Fe al in. 55 
stance familiar to every Scientific musician. 4 8 
The smoothness or agree 4 leness' of 4 mi esl | 
consonance depends on its simplicity, 08 . 


& with 


of the lowest terms expressing the ratio of the Angle . 

vibrations of the terminating sounds, is least; or, 

in case several such sums ar e che ; ne, chat conso- 
nance i is 50 0 be erbe, chan the rest, in "which . 


1 7 3 1 1 


1 — by by 
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* The proo! PEE INS of a | 3 
| tinguish sounds, that are nearly the same or equal among 

 themeelves, is the best I am able Fe at alxeontulty. 
ing. various authors. TY | 
The accounts given by eperimental phillosophers rela | 


© tive to the least sensible interval are very discordant: Dr. 5 


ing called che simplest in etch the sum iy 


Keil observes'in his Anatomy (edition gd, page 167) thata _ 675 


good ear can perceive. the disagreement of two strings, 
differing only. by the Tho; part of a note. M. Muschen- 


broek says, that a good e ear Can distinguich x no more than 
= forty-three tones in an Eve” Mr. Atwood has recorded = 


an experiment (at page gg of his Treatise on Rectilinear | 
Motion) wherein two strings-appeared to be in unison 
with a 6xcd sound the: tones of which I have found, by a | 
caleulation drawn from his data, to disagree by seven ; 
tenths of a comma. : Such contradictory : Statements proves 
indeed, the existence of the interval in question; but ö 


| ks at 5 5 its rt to be und = 


7m. is, smallest. Whence 6 Slog oy 

1 hne of a.conzonance ari dises from the sim. 
Peitz. Was Cycle; because the terms of the 5 = 

Sheen d 10. eaten of their tim Wa 0 
Uhratin N an cycle. This i is the = 
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8 the. concord W 
e cane. But the fit. 
iched by a PL 
ga mag am 


An f number to 13 55 5 
less this concord. is ueed. with a advantage, though | it 
Ks be. inadmiss dmissible i in music, on the Supostion 


3 3 


dag of an infinite suecession of periods, | 
che diatonic. fifth 


_ EZ 53, naut. ** ging much violence 10 7 * 
enge de Fariqus concords and -digcords may, 
AK reason, be produced om a musical ring 

of þ 15 „ Which, can never be made perfect i in the 


8 of che ond. for if Fong; one. x 55 in 2 


xe; or tramble, 2 
by eycles, which result f 
the ti 
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Reg good approximption. towar 
an sufficient in the present, as el as in 1208 5 


cases of a similar kind, to '5atisfy | our — — 4 


of perception, it will not be "difficult to prove the 
small intervals of natural tones to be fit for alli the 
| purposes of music, being calculated't to afford the most 
correct ideas of which the sense aring is susc 


ble. For the imperfect unisons; that unite to produce 


the human voice or the sound of a musical instru- 


ment, preserve the same ratio among the times of 
their respective Vibrations, in various degr 8 c 
5 acuteness. TY iS 1 1s manifest, because the" iden | it 


of a given voice, 'or instrument is discoverable by | 
the sameness of its tone at any point of the scale to 


0 which it can arrive with ease, consequently the con- 
sonances that enter into the composition of Such 
sounds are similar at all degrees of acuteness; or, 


in other words, che ratios of the imperfect "utjcons - 


; composing a tone, which is capable of being raj. a 


or depressed, are consonant b themselves Und 5 4 


2 der every possible variation. * The last conside era 
tion makes it clear, that what has been infe 


dich applies with equal, if not greater, force and cer- 


; 1 to chose minute intervals, f the On of which 4 
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a ring of bells (namely, that their notes, W 8 
nifestly compounded, serve all the purposes of mu⸗ - 


| : ES” ON the Variety of Voices. . mw = 
The subject having been already considered, wy 
—_— too circumstantially, this essay may be 
properly concluded by observing, that the ear of a 
| | | receives the compound tones of his art for 


elementary sounds, in the same manner that the eye 

of a geometer contemplates his schemes as 
.___,_ though points and lines are represented in them 
by dots and 8 trokes of ink. The existence of an 
_ error is certain in both cases; but the deviation 
from truth is too small to be extimated by the senses; 

on Which accoun int the practical ts of both sciences . 

7 exact for our limited: tote 95 
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its as duties, T. 


and apparently in he Rl Gent: by bome of the mo- | 


ralists of antiquity. Cicero says expressly:  Nulla 


vitae pars, neque Publicis, negue Privatis, neque foren- 
Sibus, negue domesticis in rebus, negue i tecum agas 


quid, neque si cum altero contrahas, vacare officio. po- 
test. Revelation teaches the same lesson: illustrat- 


ing with new light the momentous truth; and en. 
_ forcing it partly by motives unknown to the beatben 
world, and partly by others which, though previous. 
y discovered and avowed in a greater or a less de. 
gree, had failed of their due effect on human con- 
duct, in consequence of neither being grounded o on 
sufficient authority, 1 nor r cupported TT dec 
Sanctions. | / 125 1 
If the unceasing and avert recurrence of. | 


” be a math clear and _obviews to the umdertanding, 


at 
* 
t 
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resting on immoveable foundations, and involving 
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on lle minen — . mn 


consequences of the highest iitiportance; it is u un 
of Which we ought never to lose sight./ If it be 4 


truth at all, it is a truth to be applied by every mam 70 


and under all eire It is to be applied = - 
|  not'only as . imme. 


tue ties of kindred and of Let er but * 
extending to our conduct in any special undertak- 5 
5 ed eee en , 
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"Tt may therefore be neither umsesssnable hör 
0 unprofitable to enquire, what are the gene. 22 


ral duties incumbent on individuals in consequence 1 1 


of their associating themselves for N „ 
ment of Literature and Philosophy. i 
© To consider distinctly the advantages e may 
be 3 from such an assoeiation, and alse the 
disadvantages by which its benefieial effect may be 
ne to be more or less impaired; will; perhaps, be 
the most perspicuous method of prosecuting the en- 
quiry. For in the improvement of those advan- 


_ tages, ant the counteraction of those dicavantiges, * "= 


_ the duties to which an individual subjects OT. 
ntering into the society may be stated to consiSt. 
| ; manifest, that the advantages in quest 
_ whatever they may be, cannot be attained, unie 
| vom where the ci enable mk. 
2s to allord inn 2 


flourish, unless the 4 1555 of its 1 and 
_-the vicinity « of that place, shall together furnich such 
A number of persons regpectable. for their 5 
and attached to literary and tra; as is - 


1 5 | of itself suffiGient to uphold the institution in vigour 


| and activity; 'or, at least, such a number of ersol 
of this description as may be likely, by the effect of 
«their. characters and of their exertions, 5peedily ; to 


. kindle in the breasts of others that love of learning BY 
and Philosophy which animates tliemselves. Of all 


be Situations. the metro DC | is 1 18 unqueationably : the x most 
favourable. It comprehends within its precincts a 

5 far greater asxemblage of abilities and of Knowledge 
5 is; to be found collected i in any other part of a 

. the we 8 and i it supplies to abilities and know- 8 


. those means of facilitating: research, and of Lb 


® which it would be in vain to 


7 seek Gel UK a There the literary man, whe- „ 


7 ther he devotes. himself to the i investigations depend- > 
ing on profound erudition, or to the elegant pur - 


. . suits af ingenuity and taste, is all times within che 


reach of libraries stored with the information, ans 

- cient or modern, of which he stands in need; and ; | 
in the neighbourhood of eminent persons engaged po 
15 in kindred. enquiries, and ready by communication 7 


7: of knowledge and by friendly discussion to throw- 


** 


light on the subject on which he is employed. The : 
 __ philosppher enjoys similar advantages both with re- 


1 2 to books, and to FOOTE Follies” He | 
Stands at the conflux of scientific intelligence pour- 
in in from every quarter of the globe. He is rous. 
ed to exertion by the accounts continually reaching 
his ears from foreign countries, and by witnessing 
the successes of his coadjutors at home. And he 
is surrounded by artificers equally prepared by | 
| quickness of invention to contrive instruments, by 
_ the aid of which he may complete new and difficult 
experiments; and by skilfulness of workmanship to 

execute mechanism which he may have planned 
N Next to the metropolis, those situations 2 
which bear the nearest resemblance to it in the cir- 
| cummances teh, e are e most . to the 


state of THE ER! evinces 5 the benefits of mec Ha- = 
nical and chemical knowledge, and thus disposes men =» 


to science and observation: and even smaller towns 


5 vieh are fortunate enough to contain some inhabi- 
tants of distinguizhed talents and acquisitions;: or 
e may serve as a central point of union to able 
men scattered in their neighbourhood, vet not 30 
. widely dispersecl as to be in danger of failing in wt 
regular interecurse, which is essential to the utility and 8 
eee of the association. When the pro- -— 
Priety of establishing such an assOclation at any parti- . 
cular place is ech tÞ the view ought | to be extended | 
77% WW SS 
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beyond the existing moment. The prespect of the 
durability and energy of the: establishment i is a mat- 


"46x which ought to be carefully and impartially con- 


sidered. For more i8 involved in the event than 


the success of the individual undertaking} 1 the 5 : 
society, once instituted,, should fall into speedy de- = 


cay; or be doomed with laborious efforts to strug- 


5 gle for a lingering and unprofitable ghee ;.the 
in judicious attempt will throw, discredit on all simi- 
lar institutions; and may ultimately prevent the. 
8 foundation of Societies in other places, where they 


Z might! have, Hlouriched, not merely 1 with eme 


a X S 5 


| The 3 which may 1 5 expected. to, jth 
13 from the establishment of a society for the promo- 
| tion. of Literature and Philosophy, when the situa- 5 
tion where it is fixed is selected with discernment, 5 
are by no means small. They include, e on the one 
hand, the light which may be reflected on general 
- learning, on the fine arts, . and on the, different . 
branches of natural and experimental Philosophy, by 
te united efforts of the members of the societ): 
and on the other, the various happy effects that ac- 


_ crue from the institution to the individual members, 
and directly Or. indirectly. through. the medium of 
hose members extend their influence to Others. 


| These benefits, though i in strictness of speech be: 
*  -Jonging to two separate classes, are yet so nearly al-. 


eg a 80 FR e e that it n 


17 b By 1 : 8 Sy 2 a 3 ; bs, 8 
5 + > x 2 : 
Bo e n 24. 1 4 a e 1 £ Mage, 
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ö ee Be practicable | to Speak of those pertaining 
- to one class without, at the same time, touching on 
po ah ne referring immediately to those of the i 
er. Perspicuity however seems to require that 


5 the en of the latter class should be stated i in the 


first place. And if that circumstance were incufh- 1 5 
client to turn the balance, I know not whether the - 
weight of the claim arising from superiority i in point 


of” OPER might n not ae be ee, into the ” 


3 


8 Writers, Ge nave Leary the r en F CE the 
| wet? parts of the British constitution, have not 
scrupled, when describing the advantages Which the 


| N existence and the powers of the two houses of . 
8 parliament diffuse over the community, to rank the 
following very high” among the number: "namely, 35 


that by the admission of men respectiveh eminent 
in different lines and professions into each of these 
branches of the legislature, and by the importance, 
te animation, and the publicity of the parliamen- HER 

=” tary debates, a useful and manly direction is given 
_t the public mind; the attention of the higher and 


middle ranks'of society is continually invited to ra- 


tional and interesting objects; and topics connected | 


With political science and the general welfare are | 


rendered familiar and attractive to multitudes, who 
have” no prospect or expectation of ever being raised 
tothe dignity of peerage, or enrolled among the] po- ; 

WS _ — * Similar to this i in 
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e though differing from it as to the particu- | 
lars to which it relies, may be alleged respecting 
societies of the description now under consideration. 
They bring literature and Philosophy from the col. 5 
lege and the closet into public view, into the walks 


| of common ie, into Scenes which would otherwise En, 
_ have been merely the haunts of business qr of dissi. | 


pation; and subject numbers to the influence and 
erich them with the treasures of learning and 


science, to whom little was previously known of 


either but the name. When once such an institu- 1 


ion is planted in a soil congenial to its growth, the 


_ $tudious member, whatever be his line of research, 


has an additional security against the danger of em; 
_ Ploying: himself i in a harren or indiscriminate perusal 


_ of: bulky. volumes: he feels himself admonished to 
be judicious in the. selection of the authors and of 
be topics on which he bestaws. his time and atten- 
tion; to direct his thoughts, into some regular and 

promising train, to point them to some predetermin· 5 
ed and beneficial end; and, perhaps, | to read less 
* than' formerly, that he may weigh, digest, and re- 
es the more. He is excited to a persevering ex - 


ercise of his talents by the laudable example of his 


associates; and by the desire (a desire far from re- 


prehensible when kept under the control of proper, 5 


mo tives) to be qualified to bear his part in the dis · | 
cussion of the various subjecis which will be ub. 7 
mitted to 9 thy . at its Wen ical meetings, and 


- 


ute his due x tothe general atock 
of instruction. Similar eee in the mean time, 


are gradually felt and cherisbed by many who dd 
not belong to the society: by some, who are al- 


ready no enn ne eee 
veyed no i impression rica that of irksomeness. of : 


former are allvcted:by: the institution in a manner 70 
Cent The latter have 
before their eyes an association consisting en 155 


n tly stated. 


Pally of neighbours of their own, and, possibly, com- 


prebending nearly all those of their aer ee 
ee strong proofs of abilities and attainments 
and are struck by the: respectability and weight of „ 


such an assemblage of, talents and intelligence. 


me perceive in that association some of dheir 
ovn daily companions in the intercourse and oc _ 


cupations of common: life, who appear raised above 
them 25 the only honourable distinction, 


3E anXi 


7 ; pe, t 
Wo elves, 125 deal ene in ut ö 
5 * 3 £ - . 2 f 5 ; 
: 9 7 e 1 


that of 
merit, and moving in another sphere. They are 
conscious 9 5 a secret regret at finding themselves 
apparently sunk below their former level. And 
dhaugh ihey perhaps do not yet look to be admitted 5 
into that body in which their friends and ge 1 
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wy ma quite so respectable as they f. 


draun between e and e and we 
ercei elves on the wrong side. Hence 
hey insensi — with other eyes. In pro- 
portion as the value of mental improvement ad- 
vances in their estimation, their repugnance to 
JOOKs eflection-diminishes: Persuaded of the 


eee area they no longer refuse 10 em- 


ploy the means ne for its arenen 
ern that to be proficients in the 
dxess 10 he ce e es dainties 


ol che table, t6. run the-never-ceaxing found of fri- 


volous amusemenis, t vie in habits of luxury and 
a the Ostentatious display of wealth, do ene 
ed: and discover ere long, at first with s some sur- 
prise, but with a surprise of short continuance; that 
such characteristics render him deservedly con- 
templible. This change of sentiments is followed 
by its natural effects. Information, taste, a love of 
-  tefature,/of liberal arts, of philosophical enquiry, 
are qualifications which grow more and more allur- 
ing; and are cbunted among the most desirable in- 
eee, eee intiinacies.and friend Shi 


should c to beco See eee, 1 
They vimagine; in Hott,” that à Broad line is now 


- 


end Phildsophicat Males) „ * 


consequence of a limit prescribed to its number; or. 
| — other circumstances, do not happen to be 


E received, within its pale, regard it with grateful es- 
teem, as the source of those habits and attainments 


in themselves to whieh, next to the conscientions 


discharge of duty, Gap-0 owe. Sang of ern, 5 
a "_ of their. life. 33 Be Its Foy ; 4 | 


The degree in wwhiohc thong eres nag 


| expected to result from the rise of literary and EM 
associations, will he in some measure re. 15 


5 gulated in each instance by incidental causes. But 


0 a greater or less extent they are always Hkehy Cs 


ensue. And to the beneficial consequences which 


have been ali 


— 2 


eady mentioned others of a similar na- 
ture are yet to he added. When the society is in-: 


merous, and respectable in the public eye; the tone of 


: general conversation throughout the place and its vi- 
. cinity, whether in domestic intercourse or in mixed 


5 company, becomes ee eee, He, who is 


5 e ee to allot a due portion of his retirementts. | 


instructive reading and i eg | 


mir bave his discourse tinctured, hn Srenng 6 5 


iy circle round him, with the subjects 


| n of the morning were devoted: 


He, to whose mind the productions: of literature and 
seience are familiar, will be prone to enliven the te- 
_ dious langour, and to enrich the vapid talkativeness 


8 2 the mim visit bre had well. timed in. 


hs derived bon he. 


US will 3 rar. 
on to . attention and communicate 
pleasure, while the neglected card- table stands va - 
rant or is pusbed aside. Even the noisy and the dis- 
sipated, when in company with such men, will gra- 
dually be led, partly by a sense of shame, partly by 


a desire of rendering themselves agreeable, partly by 
de ve ps eta I habits and senti- 


g — heir om guilyby . 
| wilt earn come « degr of camion, and lence vi 
8 e Went e subject of the 
 prexent enquiry. Other; benefits which eee 
them relate to ie a ling of literature and 
SCIENCE. | . 
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of admission among 


its members, it will add vigour to exer | 
dit to success. ES N 85 . 2 +: 1 SENS Wo * : 
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by evil. Hence every kur 


10 oo 995 ae 
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ES lance to obi ins them; A strict 2 
Ik1 is cherefore material to'enqi oy what are ue. | 
A cvantages not unlikely to be inexed to the Valü- 5 
stitutions now before us. Fx do nor 


| dvichanitages which may be 


ry 
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within its n_ or 5 
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ing to its design be disgraced by acrimon / and | : : | : 


8 evils attached to the nature of the insti tion They, = 
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tera ry y and Philosophical pursuits, make use 
ll 


. 1 


ol the e evening dedicated to those pursuits 2s 
portunity 100 vent their bitterness; if the hours as- e 
. and debate benrifled away, i 


in disco N se foreign to the avowed object of the as. e 


oc ation; if the discussion of subjects correspo nd- 55 


taunts, by scurrility and invective; these ate not 


result from: some defect in its code of internal regu- 1 
en or from the want of care and honest steadi- 
ness in che members to enforce. the obgeryance. of the 
isting laws. If men of depray ed morals and pro- 
fligate e conduct be admitted into the deen be 
| faultrents. wholly . with those who,. from a respect to, 
abilities and attainments, are led.t to receive. among 93 
"them perons h of <a PS „ 
La. 


subsequent remarks are mean 5 to, be —_ ted. 
to auch 2s 5 5eem. gecaionally to Spring from sources, 5 
h son the benefits of the institution 

2 . e which are = 


105 3 1 e to bre, 
Vail ite most anden dee which SPA, distin- 


* AF 5 - Th 


But ide meet how. 


ford Ho/$ecuri rity against its influence; Wü 'Ofice 
-mbe ende gen gt this thaladyyhe 
hews symptoms of its nay and if it be 


not ee ck en ue end. urset, cöntinties : 


from time to time to 
its Progress. He conceives 


8 
1 
F 


on is pedantic; or | 
5 : the Cs 


purpose 6 of” play 5 
7 tern 857 0 f 
nent,” 2! 
meh ne tr ny ws Jesire i tine Ne 
b eee — e i 
 Gus'to/EfineEthe/ Ko! chick f. 
cher tharſGurhtest46 
- + are > pple 5 the cumbrou D 1 | 
garb th which't are envelt ped: Th . ; 
 Iiterature! have mate to fer kom bis d 
ach e dee Tie gear es 
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8 and de bet ain ar- 


s at the Salter: of radon, 


; 5 


| rolls on' -bieckde- him, 3 scarce accounts his did 
and frothy effusions/among the number of its tribu- 


more proud of what he knows, more and more for- 


"op of the extent of his ignorance. - He is athirst 


eee. and applauze; and seeks to magni- 
8 redit of the boeiety 0 | 
| prporions Ky own reputati 
And if at length he approjiches the ip of the; * 


Aledge : une nt of the distant hills which rise 
| higher'and higher around him, and lead on to moun- 


aling their summits in the clouds. 


* 


bed Vanity has thus taken possession of the 
that darker passions become 


| head it usually ha 
 Mmmates of the heart. He who is puffed up with 


overweening ideas of his own merit easily 
is ean inde 


8 


 contemptuouly of other. The 'natural/\conse+ 


are partiality, jealousy, 
of" contradiction, -unkind sentĩ - 


rills. In the mean time he grows more and 


on which he is stationed, he seems 
do ney himself arrived at the pinnacle of know- 


1 'towarc 5 the person differing: in opinion, amd | 
a secret desire to detract from the credit of success 
fal fellowJabourers f in the: Lan e e 1 


N 


be called an additional step, to So. 


Uution of Literary, TT 
yy 1 neee : 4 
„ Christianity prescribes for eee ae bes at 
. ee in A watt ume ß 
life. 8 5 1 „ with 40 1 inn 
There = rer one subjec on Which 4n 
EC. 8 of eee unlikely to be annexed 
„„ Literary, and Philosophical institutions) it would; 
© be, improper to be Wholly silent. I allude to the 
|, charge not unfrequently/alleged against philosophy, 
5 | and againet the institutions in question as encourags 
ing philosophy: namely, that the, philosopher is 
. „5 he to advance in the road to inßdeli 55 
ty in proportion as he devotes himself to. scientific „„ 
rezearches. This charge is, 1 ust, an imputation, = 
Vr which, has d zrived, an unmerited degree of credit in 
5 consequence of being unhappily supported by some 
: particular exam le to enlarge du ue Ronde. = 
_ -, ___ Unslitable/to the present occasion. With regpect 
maerefore to those examples T e eee 5 
diuhat if the effect of philoso hical pursui on faith.in 
7 Chriatianity were to be estimated by the e 


8 


Ol che names of believing and unbeliey ng 5 
5 phers; the venerable/ Newton wo ö 
Aoned at the bead of a phalanx, whose intellectual pe- 

ö netration and scientific attainments would, in vin 
0 1 apprehend, be sought on the adverse side. NO 
upposition however can be inore unreasonable wan 

5 3 aint a sedulous enquiry. we de works 


db Phi Sbcierlel. 5 ) 955 oy: 
ef God} chen conducted with that frame of nnd, 


te fitness of which in such enquiries will not 2 


| disputed; an honest desire to discover truth; an im- 
partial investigation of eviden 


e: ; humility" suited 10 
. at ightedness' of "many; 4 villingness to fe- 


1 80 


'E ptionsz and a reverence 
and 10e for ke: glorious Creator,' can tend to ub. 
- virt the belief of a'revelation, vhich, in order to be 
! received; requires's only to be studied with chose dis- 
a positions: But if men are precipitate in judgment, 
elf sufficient: and prevuir ptuous; if they eee. 
=: not with a svlicitide to establish truth, but to sub? 
t antiate their Own previous decisions; il, after 
| gleaning together some facts and conjectures in na. 


8 tural knowledge, they deem themselves competent 


to pronounce on the mysteries of the universe, and 
Thad almost said, on the duties of i 1ts Governor; if. 5 
ö they construct high-sounding theories, and instead 


85 of trying the truth of revelation on its proper evi- 5 : : 5 


dence, estimate it by its agreement or disagreement . 


with those theories; if the object of their researches : 5 
be to glorify not God, but themselves; such men 15 | 


5 may easily be unbelievers, but let them not usurp | 4 
the name of philosophers. If to be a philosopher, 
is to be lover of wisdom; he alone may hope to de. 


gerve the appellation, who cherishes the dispositions . : ; | 
which wisdom e enjoins. If to be a philosopher, 5 


to be a lover of wisdom, he is the true Philoeopher, f | : 


4 who loves the wisdom revealed from . by 
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Sir, e Too Ra EN 4 LD 


; / uh pes e Since I h; 


(than for some Vears Pat. My time inc 
| . be n chiefly employed 1 in facilitating the communi. 
5 _ cation] between . places within land, by means 
of roads and canals: zard to both which great 


+9363: 
#7 Dp 
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| « the phat f see· 
1 lug you in Manchester,! 1 baye had more leisure to 
turn my attention towards "literary. investigations 5 


undertakings, 1 find we are as yet not a great deal 
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QUEDUCT BRIDGES, which are * Pee resent exect- 
Eo = at 0 enormout an expence, a8 materially 


„ * inn 


*F x « 


than the bare carriage | of the: materials will ; in many 


Cases amount to... But, without explanations, these | 


7 OT must appear mere impossibilities suggest 
1 ed at random; and. as explanations v would Tek 
| more time and room chan can be spared, 1 hall 

Pass from this. to another wubjert, that is 1s more . the 


line of our pursuits, at 
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extension of canals, may cer- 5 
be constructed in duch a way as to cost less : 
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dd the whole 3 and every individual would read it TT 
| ou ad it * in bis own 2 . e pr — 


do. 05 an vn cdu. 
3 literary 


Which he is suhjected by reason of 3 mulch. 
. of languages, that prevail over the lobe. The 
JP ona e mthe acquisition of these mguages, 
half of 0 whole time that literary men can | apply. 
to study, taking the cha 
period; and, aſter all, very few persons can acquire 
. the perfect knowledge of more than three or four 
languages; and every other person is: stepped = 
his enquiries the moment. he extends his views in 

the smallest de: 


be over rated, if it he stat. 


nce of deaths at an early 


degree ee 225 men of his native 
tongue. N 2 „ 


1 bare at t laxk hit upon; a. dalle by which "this Y 


7 Ketly £0 that it is inconceivable why It: et 5 
not have been adopted many ages. ago. This may 1 
5 be called a new art of writing. 1 ts of Such. 4 na. 5 


ture, that two persons instructec 


_ - they use each a language that is ty der 10 55 


the other, may correspond with each other vith 5 


much more facility than I can correspond wich) you; 5 


i 


and though each uses his own language in writing, 


tte other reads it in bis own language. In hort, 
ke same writing, were it Shewed to a multitude who 5 


used five hundred different languages totally | uns 
known to each other, would be equally: intelligible L 
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"ck nen native language GED oth RE 5 
ce Je e Wy" eee discovery; at 
: =— be bu e yy = it 4 ł;ũñ 
er She's abs br the other in the And meaning 

oth wor 16. It can — tn elaim to the name gf 
QAAsovber), if it be fly the application'of a prince 


15 learn this, than it is at present to on to N44 anc 


1 ee a a lofig known, is dome very obus 


5 
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. _ particulars" that have been hitherto dier 
N Nor vilk it be deemed u gaitonade, if 1 can” des —— 
1 ; chat every literary man is in the practice of doing 
mie very ching ee e without, paying anon. = ol 
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46 it.—For example: e 1 | 
» -Suppos eee We to fel fem the lou 8 


* 7 9 ws 4 
. 


at siong were to: by 5 exhibited. to. a convention of 


people, consisting of one of each of the nations : - : oy 
| of Furope, hey would all read it with equal « ease, „ 


Ne . 2 5 2 
— ——U—K—K—.. ͤ— Per ooo ene tn no 2 * 


| t 11 er <tly.” If you as asked an Eng. 1 

 Jighiman what it was, he would answer, c one thouand | 

N Seuen hundred. and, bs” and chat it denoted LY 

| che present year of the Christian era... Aska French. | N 4 

| "malls hewouldasreadily answer, re ee, e 

f Weer. Span 4 Germ Rus, 1 
E would each read it in the same manner in his 8 ( 

oun language, | Here then j is all that I propose io „ | 


„% nen Univer Character 


do. —it i merely to extend 40 words in general, what . 
ve now apply only to to ee words: unt gende 
, ein ants an] ee 
That this may be done, is Obyious from, the ex- 
ample just given. That it actually has been dene 
bor, upwards, of. three. thousand YEArS pa past, PR the 
Chinese nation, admits of the clearest prof. 
that the powerful nations of Japan, iam, and 
Tonquin (all of which. use languages very differ 
1 from nen other and from the Chinese) read 
h N —in 8hort, make ue o 
” peat wier characte 8 all respects, is like 
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„Thus i it ic 3 by Str Webrge ee - 
missionary, who was of his party, could not, in any de- 
gree, understand the conversation of the inhabitants of 
Condore; T but when the words were written, they, 2 
stantly became intelligible, to him. Though their co 
.yuial language was altogether different” Ned "what * 
_ Spoken in China, yet the characters Were all Chinese: und 
dhe fact was clearly ascertained on this accasion; that those 
Characters have an equal advantage. with Arabic number: 
l of which the figures: convey the $ame. meaning wherever 
Known; ; Whereas the letters of other languages denote not. 
things but elementary sounds, Which, combined Varioely 
| together, form words or more complicated unde, convey- 
ing different ideas in different languages, though the form 
of their alphabet be the same. Authentic Ageount of an 
N to the e of hinge vol. 1. A” ; 
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of ba HOY! MII. stretch of reasoning. 
= long: 55 Europe; but as mankind al- 


| ways depreciate the acquirements of others who ex- 
ceed them in knowledge, so our European philoso. 
phbers have hgen liberal in their ahuse of the Chinese 


mode of Writing: representing it as an unwieldy 
chaos of crudde materials, which the life, of a man is 
not sufficient to unravel. I have found only one 


European (M. de Guignes) who had made himself 


perfectly master of, the Chinese Writing, in Europe; 


and another (M. F reret), who had made very con- 
siderable progress in it before he died; but, 30 far 


were these men from complaining of the defects al- 


leged against that mode e oma e | 


_ od exceedingly... n VVT Hi 
Still, bowey 
4 distance, it appeared to be environed with dread- 


ful difficulties. The number of characters chat would 
be wanted seemed to be 50 great, that there would be 


difficulty in forming them 50 distinct from each 


| ; era Character, | W-: 
1 ;at.all ; and . is only te fic ee 


the. Chinese Signs Md 


babes: ee e een 


Other, as to be i in no danger of being confounded; | 
Land o retain all these in the mind so as to use 
them readily, appeared to be a still more difficult tac. 
But provided these two difficulties were surmounted, 

ho would it be possible to reduce such characters 
0 dde form of a dictionary of easy reference? or 

* could W * . in Ou rock 
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a \yariety. of rypes' as. esel to be indispensibly 
necessary? 1 on these appeared to be äbsolute 
impossibilities; and these considerations had Well 
nigh stopped me from going K as LET reguime 
b Jeni" ve VR AN. PE | 
It chanced, however, that I Was not quite is 
e Upon à little investigation I found, 
that, on account of derivatives and compOunds, the 
number of characters Would be prodigiously dimin- 
iched; E Diminutives,augmentatives, ee ee 
tions, &c. would furnigh the means of an infinitely; 
_ greater reduction in that respeectß 50) chat wy FM 
| . vanished in a mament. „„ ents daft 
As to the second: Is it not ias easy to recollec 
hs meaning of an obvious distinct mark placedibe- 
fore the eye; as to recolleet the meaning of à dis. 
tinct sound pronounced, Dy means of the ear? Vet 
it is well known that this must be done, by everyone _ 
who learns a foreign language, with regard to every 
word in that language; so that, if the signs vere as 
much multiplied as. the words are, they must be -ab. 
easily recollected. Andi it is well known that it does 
not exceed be bn 1 to acquire ten or 
twelve languages. e „%% Dm 
As to the del of devising signs, this ER” 
very easy, that at the very first trial I made, I found, - 
| that taking a perpendicular straight stroke as the 
„ r thus | „ it 5 Ng be ARE) 80 Ware by dight | 
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mistaken for another i in any case, as would give a 
greater number of characters than all the words in 
the English language; ; and perhaps, a hundred times 


more than can be wanted for our purpose: that 


there could, in fact; be no difficulty in forming a hun- 


could be mistaken for each other, were it neces-. 
sary: but there will not be wanted perhaps above 


: — 
—— 
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de 5ccond would be facillating „ 
8 ing lor any man could then write-as fast as another 
Ts e and the discourse would be taken 2 5 


5 5e ch: acters too can he corned; 5 
1 analytical way, as to be of even more easy reference 
in a dictionary than the alphabetical arrangement now. 


l dred millions of distinct characters, no two of which 


| five hundred Tharacters for Kab e of lan- 2 


in use; and printing might be practised with half the . 


ts 


they ori 


inally belonged. . 


5 number of types that are now required. I was: - 
1 ectly astonished . at the facility with which 

5 all these things could be done; and not less pleas-. 
ed on contemplating the benefits that would result 

| from this mode of, ning, Were it dee 
| general practice. ds 
The first advantage. would, be. tle opening: od a, 
| 505 literary intercourse among all nations; as the 
- writings and books of every nation would be * „ 
Wy intelligible to all other nations as to chose to ee 
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by half words and mütilsted sentences, liable to 
be mistaken; hut completely and entirely, wich as 
much accuracy as if the deer ind wen it V 


bor word with his oum hand. „%%ͤ;ũ cjↄ B 


ould erh Snainigh the 

price of — ugment W eb. 
culation. . Tn 
Laue dere — Tay add; that ud give 


3 ee er ede eon 
. But I am -8ensible that till ic can be shewn 
Lou all this can be done; it is like" Putting down 
2 parcel of enignas to state them, e ney 
vill be perfectly: obvious when explained. Wat 
| woult:our-farefathers, before the knowledge of 'the 
Arabic numerals, have thought of a man Should 
have said: that, by means of ten triffing e 
he could perform the Gifferem operations 1 in ar 

nee ee ee ne uon 
ease? He would have been nearly” as mu- eh ere 
dited if he had said: that, by means of ten lit 
sticks, he could: make e ladder on which de could 


ascend to the moon e CC 


Wy LL" with's zome 4 ESP me IA 
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CY nine nearly of a complete 
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especting it, I put this essay into che | 
hands of a gentleman, who I know to be much 9 

wore capable of such investigations than I am, and 

5 desired him to turn his attention to it in a particu- 8 
lar manner, which. 1 ass ured him he would. find to 


| 19, paper 


| be much less difficult than he would at first 


ä apprehend, and left it with him, without siving y . i 
| explanation of the mode of notation that had occur. 


8 red to myself. Wben 1 next met with him, about 
A2 fortnight afterwards, I found that he had entered 
+ into the subject with great ardour, and had made a 


5 . | progress in it much greater than 1 believed to be 
possible. He had devised a mode of notation to- 


i different from mine; and, 1 believe, <qually 
zive and simple. He had formed the 


. ed with the most beautiful 0 with 
duch pes lliarities as give this written langt 
uch precision above all spoken languages as must 


reatly to improve, without deranging, 1 the ; 


- Wolken language of all who shall use it. 1. have 
reqtested him 10 proceed till he comp letes the 
whole; for, as he advances, he finds that the signs 
may not only be more simplified than he fra thought 

= of; but also that, by this simplification, the ideas may 
be rendered more distinct and precise. He — 

7 Present, that about five hundred characters are all 


1 hat can be wanted for any purpose in language. These 5 : 
ue to be varied 25 moveable a . 85 
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| ral ideas, which become particular when connected | 
i with individual Signs. ins 

In order to give you a sligh notion i f yes is 
meant, and the manner in which i it may be done, 3 
send you inclosed a small schedule containing the 
perzpnal pronouns only, and the manner in which 
they might be denoted, according to the mode of 
notation I had thought of: In these you will ob- 
serve, that this mark = ; always denotes: the mascu- 
Une, — this mark *; 8 feminine, — and no mark at 


» 


all, the neuter gender ;—that a point above the cha- : 


racter, denotes the plural; that this mark 5 at the 
right hand side denotes the definitive, commonly 
called the genitive or possessive case; — and that the 
same mark with the cross in the middle (which i is the 
Sign of the accusative ee e the Dn 


You will now see comewhat' of has is meant 


the accuracy of ideas that would be thus conveyed, 


in comparison of what can be done by spoken lan. 
guage. For instance, the plural of he, he, and it, are 

all equally they; but i it is certain chat i in 1 ts 
speak with precision, there is as much Want of a 
plural for the different genders as of a singular. 

A writer then, when he had occasion to discriminate 
these ideas would do it; and when they. denoted 
"males, 1 > would write it t thus #4; when we same 
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word denoted females, it would. be $3. 40 and When 5 


 Heuters, simply 5, without gender. A e who 
saw these characters would understand them perfect 
1 though in the English language he must read 
| themall alike they; and the same in regard to all 
its derivatives, them. their, and theirs... In like 
manner, the words that are in italics in the schedule 
(oall of which are deficient in our language, and must 
have their. place supplied by other words forced 
from their natural meaning, by means of the dis. 
criminatiye characters) have their precise neaning 
ascertained with the most perfect accuracy, though | 
we are compelled to express ourselves in the same 
inaccurate manner as formerly 1 in speaking. In this 
way of proceeding, it is inconceivable what a num 


ber of inaccuracies would be discovered and cor- 


rected in every language. For, if the work be car- 
_ ried on in the manner it is begun, all this will be 
done, not only without, difficulty, but the characters 
Vill be formed even with greater ease than if these 
5 anomalies were not to be at all corrected. Thus 
Will the character become universal, 80 that no lan- 
guage will ever miss its own excellencies in it, 
dhouch those who. use it must put up with i its defi- 
ciences, and i them i in the best Nay, they, can 
: in reading. 1 i 35 : 
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some other modern languages have a definite plural 


5 of NS Aled $22 dual number; I 56e no reason why 
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= we ſnot have a plural of three, or even more. e 
denole that dual plural, instead of the usual plural |, 
let it be put] ; and'if a plural of three mn 
J. © Wherever a writer wishes to diseriminate this 
idea he has it in his power; and, though I cannot 
2 it inte English, it can be just as well under-. 

I stood as if 1 were reading the Greek dual number. 

1 have carried the distinctions of gender above 
no farther than the English language admits of; hut 
the character needs by no means to be 50! restricted, 

"as there would be no difficulty in making as many 

: discriminations i in that respect, as, I have marked in 
the Z55ay on Pronouns, in the 11th vol. of the BEE. 

But I have already, I fear, tired you, with this partly 

_ unintelligible letter; and shall not proceed farther . 
than barely to assure you, that I am convinced, if 
the gentleman who has begun this i investigation can 
be induced to continue it till he completes. a gtam- 


war and a dictionary (which I am perzuaded he will N 


do, if he meet with proper encouragement) this will | 
prove to be, if not one of the greatest discoveries, at 
least one of the most useful literary improvements of © 
the present age. I thought you would be well 
| Pleased to hear of the first beginnings of an under 
taking that may prove 50 extensively ueeful „ 
- society;z ; and Rn with much . ; 
| e 8 
your most humble gervant, - 5 
3 MES ANDERSON.” 
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he following Scholium pee are here 
introduced by way of Addenda to the paper on. 27M 
Inverse Method of Central Fortes, given vol. iv. page 
| 369, of these Mzmo1Rs, with which they have an 
intimate connection; 2s the proposition leads, i in a 
different manner, to a conclusion given in the ch 
section of the Parser, and as both may yield 
some amusemen to  those vho are versed/in t ese 
abstract enquiries. PS. ES 5 
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- flexur xure, Viz e r xX n 
5 = 1 5 

e iter or less than v, according as 7 is greater 
or less than 93 c being less than unity, Substitute 
this value of y in the above equation, and, at the 
same time, suppose 8 = 0 then the point of con- 
trary flexure will be at an apse: therefore a ir Ni 
lar and equal curve will be. described on "the other 
side the apse chat was described before: but 5 s 

is impossible as the curve is now convex te wards 


centre of force; wherefore the body, uf 


supposition, can never arrive at an apse, büt will 


continually approach nearer and nearer to a circle 
described at the distance y determined above; 
which ci rele will therefore be an asymptote to the 
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Wherefore, if the velocity were known with which 
a body (as the moon) would move in a circle round | 
another (as the earth) at che nce-r of the lower 
apse, with the compound force 1 — c; then the, 


velocity is determined with which i it must be pro- 


jected from that apse, to move in the manner de 
scribed in this Scholiuth; or in such a manner 


never to arrive at another in auge Tue number of | 


: revolutions. 85 
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| 0 ct will i inerease or decrease at Ny ame time. * 


—— e, 1 155 __ * * 


Hente it will il easy appear, tao very 221 va 5 


riation in the value ofs 5, will occasion a very large 


one in the excentricity of the orbit, and in the mo- 
tion of the apsides: it is therefore evident that be. 
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ody revolve round a centre, he be acted : 


upon f by a a force tending to that centre which varies ' 
as the nth power of the distance-inversely, and whose 
; quantity at an apse, the distance of which apse be- 


V likewise; if another body, besides 


being subject to this force, be acted upon by an ad- 


dittional onl which varies inversely as the qth power 


ol the distance, its value being c at the same distancs _ 
7 it is required to investigate a general expression 
for the ratio of the angular velocities of the two 


i bodies When at the same distance from the common 5 
centre of force. 
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tors will be equal, and therefore H: . 


1+ , Which is a constant ratio; and theres 
fore when 9 = 3, or when the additional force va- 
ries as the cube of the distance reciprocally, the an. 

_ gles, Which lines drawn from the bodies to the centre 
off force, make with the line passing through the 
apse, are in a constant ratio to each other, whatever 

be their common e ee condition mentioned 
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| Obcervations on s Iron and Steel 
BY JOSEPH. COLLIER. 


READ. (NOVEMBER 18 u, 2756. 


. 
* 


. examining the works of different 1 


© who have written on the subject of making iron 


and steel, I am persuaded that the accounts given 


5 by them of the necessary processes and operations 


r 


are extremely imperfect. Chemists have examin- 
5 ed and described the various compound minerals 
1 containing iron with great accuracy, but have been 


0 less attentive to their reduction. This observation 


more particularly applies to steel, of the making of 


which I have not seen any correct account. 


It's singular to observe, how very imperfectly 


| the cementation of iron has been described by men 5 


of great eminence in the science of chemistry. Gi. 


1 Foureroy states the length of time necessary for che 
cementation of i iron to be about twelve hours; ; but 
it i is difficult to discover whether he alludes to cast 
or to bar steel: for he says, that short bars of iron are 
do be put into an earthen box with a cement, and 
closed up. Now steel is made from bars of iron 
of the usual length and thickness; but cast steel is 
made, according to the process described by Cit. 
Fourcroy, with this essential difference: : the opera- 
5 tion is begun ous bar steel and not bar i iron. 


„ 


3 


4 
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Mr. Nicholson is equally unfortunate in the ac. 
count given in his Chemical Dictionary. He says, = 
that the usual time required for the cementation of 6 
iron is from six to ten hours, and cautions us against 7 _ 
continuing the cementation too long; whereas the N 
operation, from the beginning to the end, requires 
sixteen days at least. In other parts of the opera- 
tion he is equally defective, confounding the making 
of bar with that of cast steel, and not fully describ- - 
ing either. In speaking of the uses of steel, or ra- | 
_ ther of what constitutes its e Mr. N icbolbon 5 


3:48 


ful and 5 property is s that of becoming 5 
extremely hard when plunged i into water.” He has 


* 


here forgotten every thing respecting the temper, : 
and tempering of steel instruments, of Which -how- 


ever be takes some notice in the same page. 

& Plunging i into water ” requires alittle explanation: 
for if very hot steel be immersed i in cold water with - 
out great caution, it will crack, nay, sometimes break 3 
to pieces. It is however necessary to be done, i . 
order to prevent the steel from growing Soft, and 93 


returning to the state of malleable ; iron; fe 


1 e to- eool in the open air, the carbon which 
it holds i in n combination would be dissipated.* „ 


* It; is the opinion of some 1 — a partial | 
abstraction of oxygen takes 225 ir plunging 1 hot e 
into cold e : | 


ö | a | D a all, at present, confine my remarks to the ope- ; 
_ rations perform 


| bourhood: * from wbenge various communications 1 


3. * a; 


on iron in Sheffield and itsneigh- 


have been transmitted to me by resident friends, 


— 


and where I have . seen the e re- a3 
1 F performed. 


The iron made in that part of Vom is ; pro- 


are of the argillaceous kind, but intermixed wich 4 


— 


* 
* 


large proportion of foreign matter. These however 

„ An; frequently combined with richer ores. from 
Cumberland and other places. The ore is first 
roasted with cinders for three days i in the open air,, 


in order to expel the sulphureous or arsenical parts, 


and afterwards taken to the furnaces: some of which 


are constructed so that their internal cavity has | 
. the form of two four-sided pyramids Joined | base to 
© base; but those most commonly used are of a con. 
cal form, from forty to fifty feet high. The fur. 
nace is charged at the top with equal parts of coal. 
5 cinder and lime stone. The lime stone acts a a 2, 
flux, at the same time chat! it supplies a sufficient 
quantity U earthy matter to be converted into 
scoriæ, which are necessary to defend the reduced 
metal from calcination, when it comes near the low- 5 
er part of the furnace. The fire is lighted at the. 
bottom; and the heat is excited by means of two pair 
' of large bellows blowing alternately. The quantity = 
of air generally town” into the furnace | is from a 


[ 
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5 ele from ores found in the neighbourhood, which 


LY * 
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3 to twelve hundred square feet in a minute. . | 
The air passes through a pipe, the diameter of Which 
is from two inches and a quarter, to two; and three 8 
quarters, wide. The compression of air Which is 


necessary is equal to a column of water four feet 
and half high. The ore melts as it passes through _ 


the fire and 1s collected at the bottom, where it is 


maintained i ma liquid state. The dagg, which alle - 
down. with the fused metal, is let off, by means of an. - 
opening in the side of the e at ns e 
of the workmen. CC . 

When a sufficient quantity of W, or imper⸗ = 
| fratly reduced metal, is accumulated at the bottom 


of the furnace (which usually happens every eight 


| hours), i It 1s. let off into moulds ; {- to form it for the 15 


alles intended, such as cannon or pig iron. 


... Crude iron is distinguished into white, black, and 
grey. 'T he white, i is the least reduced, and more 
brittle than the other two. The black is that With 


Which: a large quantity of fuel has been used; and 


_ te grey 1 is that which has been reduced. with 4 suffi- = 
_ cient quantity « of fuel, 5 which it it contains a tht in 


| solution. „ 1 5 „ 


The operation of 0 he's iron consists in 


 burking the combustible matter which it holds in = 5 


lution; at the same time that the remaining iron is 


more perfectly reduced, and acquires a fibrous tex. 


ture. For this purpose, t the pigs of cast iron are 


taken 0 the orgs: z VETS: they are first Put into vhat N 


— 


the refinery, ought to be less than 
furnace. After the metal is melted, it is let out of 
the fire by the workmen, to discharge the scoriaz; and 7 
then returned and subjected to the blast as before. 
Ibis operation is sometimes repeated two or three 
times before any app 
| the workmen call coming into nature) takes place; 
this they know by the metal's first assuming a 
granular appearance, the particles appearing to re- 
pel each other, or at least to have no signs of attrac- 
tion. Soon aſterwards they begin to adher 
traction increases very rapidly, and it is with great 
8 Gtboulty: an the whole is prevented from running 
into one mass, which it is desirable to avoid, it be- 
ing more convenient to stamp small pieces into thin 
_ . - cakes: this is done uy putting the iron immediately 
under the forge hammer and beating it into pieces 
about an inch thick, which eaxily break from the rest- 
during the operation. These small pieces are then | 
collected and piled upon circular stones, which are 
an inch thick, nine inches in diameter, and about 
ten inches high. They are afterwards put into a 
flurnace, in which. the fire is reverberated upon them 
until they are in a semi - fluid state. The workmen 
1 then take one out of the furnace and draw it into a 
bar under the hammer; which being ER Oy 5 


2 


ober uuns on — Steel. 4 13 


is e n de refinery : which is an open charcoal: 
5 fire, urged by : a pair of bellows, worked by water 


; but the co 


ression of air, in 


in the blast 


pearance of malleability (or what 


the at- : 


vor. v. 5 2 
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apply the bar to another of the piles of mi leid 
metal, to which it quickly cements, is taken again to 
the hammer, the bar first drawn. serving as a Jl, 
and drawn down as before. The imperfections i in 
_ the bars are remedied by putting them into another. 
"re called the chafery, and again e TO: 
Fu the action of the forge hammer. - _ 1 ; 
The above method is now most in Pe BEND is 


T eite Heling ; but the iron made by this pro:.. * 


* * 
£ 


>: 


cess is in no respect superior to that which I am 

going to describe. It is, e not so e 

and requires le labor ¾⅛—ʃvg Hdogeo. 
*P he process for refining crude iro: which" was 


most common previously to the een f 


flourishing, is as follows. 

© The pigs of cast iron are put into FI e 
above, where they remain until they | have acquired 
a consistence resembling paste, which happens in 


| about two hours and a half. The i iron is then taken 


out of the refinery and laid upon a cast iron plate on 
the floor, and beaten by the workmen with hand 
hammers, to knock off the einders and other extra- 
neous matters which adhere to the metal. It is af. 
terwards taken to the forge hammer and bea ten, first 
gently, till it has obtained a little tenacity; then the 


middle part of the piece is drawn into a bar, about 
half an inch thick, three inches broad, and four feet 
long; leaving at each end a thick square lump of im- 


| perſectiron. In ibis form it i called ancony. Iris 
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es; len 6 Hr ee WS es ns > 
common coal; after which the two ends are drawn 
dut into the form of the e __ the ee 2 


finiched. 


| \ Phew; is RD Aa ded Wett of ks W > 
. ; a malleable, which, I think, promises to be abun- 
dantly more advantageous than either of the two 
ſormer, as it will dispense both with the refinery and 


Q chafery ; and nothing more will be necessary than a 


reverberating furnace, and a furnace to give the me- 
tal a malleable heat, about the middle of the opera- 
7 tion. The large forge hammer will also fall into 
disrepute, but in its place must be substituted metal 


rollers of different capacities, Which, like the forge 
hammer, must be worked 1 Ky: a water nen 
ö = a steam engine 


It is by the e 58 Saws. e 4 
5 W rollers, that the iron is deprived af the re. 
maining Son of e and: en a fibrous = 


texture. 8 ES EF; 


The i iron 3 by POR FG 1 processes 5 1 
"IS 1 valuable, for by any of them the metal 1 
5 is rendered pure; but after hose different opera- 


tions are finished, it is the opinion of many of the 


most judicious workers in iron, that laying it in a 


damp place, for some time, improves its quality; 


and to this alone, some attribute the superiority of 
foreign i iron, more time elapsing between making Th 
and using the metal. To the latter part of this. opi- 


— 
# 
bo N 


a6 | lars on 1 Steel. 
nion I can by no means accede, as it is well | 
kun that the Svedish®- ores contain much less 
heterogeneous matter than ours, and are generally - 
much richer, as they usually yield about seventy. 
ber quintal of pure iron, whereas the average of 
ours is not more than thirty or forty :+ add to this, 
chat the Swedish ores are sn in wood fires, | 
; ee Wot eee nal superiority. x. 
Iron instruments are casa - hardened by h ing ; 
nl in a cinder or charcoal fire; but if the first . 
used, 2-quantity of old leather, or bones, must be 
burnt in the fire to supply the metal with carbon. 
The fire must be urged by a pair of bellows to a 
. *sufficient degree of heat; and the who: : operation 1 
zs usually completed in an hour. | 
Ĩ᷑) be process for ee hardening i iron, is 5 fact 
ute same as for converting iron into steel, but not 
continued so long, as the rurface only of be anicle 7 
is to be impregnated with carbon. | 
Some attempts have been made to 3 by. 
case hardening, the texture and ductility of steel, but 
| they have not been very successful. Table and pen- 
55 wo blades s have 28 Pj WT 1 1 | 


_— 
* 


* ns : > N * 5 by 


0 


58 0 Steel! is mn dis mala ot Swedich ö iron, 5 . . 

Rx 'The iron made from the ore found i in the neighbour. | CES 

| 30380 of Sheffield, contains a great deal of phosphate of 2 
= Iron, « or r aer, WEIR: renders the metal. 0 when 
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A 

* 
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mon — this metal. 
1 The cementation of iron converts it nes 
2 subitance; intermediate: mee -malle- 


tn nds Steel. 


— Hay Ae 


58014 t is Mad 4 IE G tog 24:3 


Fon in chebar⸗ At dhe bottom l a longgrated 
The steel furnace, hoyevet is not well 1G = ö 


description. I shall therefore avail ee ofen = 
 acounte drawings which Was: gas cc | 


3 


by a gen len 


ns Which is copied i 1 plate I, page 1 T2Giuot | 

A layer of charcgal:dust is put upon the. bottom 
* the txough; and, upon that, a layer of bar iron, and 
0 on alternately until the trough is full. It is then 
covered over with clay to keep,qut the air; which, if 


admitted, would effectually prevent 


" Whea! the. fire is put into dhe grate, n 
rente, by 


te Convyersion Is complete, which general) eee ppen = 
in about eight or ten days, There is a hole in the — 
Side by which he workmendraw, out a bar ogcagione = 


bes round by means; of flues, made at. 
he sides of the trough. The fire is co 


— HOW: far the tray 
This they 


dale is closed arelully 1 


: The nes for making 3 are conical build- | 
ings. z about the. middle of ich are tyyo txoughs of 
backe be ne, which will hold about nf - 


termine by the blixters upon tho ure 
of the b *. Ir they teste merk: 1 


1 F * 6 4 2 
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tilt hammer, to about half an inch broad and: 


eibles w 


. Observations on Jron end Stick. 
2 on the eotirary, the change be complete; the bre 


and che steel is left to cool for about 
eee Se , 


115 32 22 SL 2 8 


1 under be 


sixteenths of an inch dirk EIT 102 27 ee ST 
30 _ "change wrought on lister al by"the | 

hammer, is nearly Amer to hat effected on 
ind \ from the refinery by the forge hammer. 11 is 


made of à mbre firm texture, and drawn into com. 


= . 


Lenlent forms for use. ia [608 5 5951115 
German steel is made by: e e 
steel into small pieces, and chen putting a 
number of chem intd a furnace; after which they 
are welded together and drawn” to about ne, 
inches long; then doubled and welded again, 
finally drawn to the size and shape required Pt wa 
This is also called shear steel, po is fa en 
quality t the common tilted/steel, 11 
Cs steel i is also made from the de 


steel. The bars are broken and put into large cru 


<7 


a flux. The crucible is then closed = 
d placed i ina wind | 


a lid of the same ware, An 


furnace. By the introduction of a greater or smal- 


ter quantity of flux, the metal is made harder 
softer. When the fusion is complete; the metal is 


east into ingots, and then called ingot OO. 


that which afterwards undergoes the operation © 
OO RFI cast steel. . 800 ben BL #4 © 21 94 | 


* 
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The cast steel is tte 86. valuable, as as its texture Go 8 
| is the Wort e a; it admits BE 8 0 ſe 3 55 : 
„„ po 5 'F ata: 1 lc a process, 8 . 


5 IR * * 5 
* 2c” 9 3 


in he Transactions of the Royal Society,“ for weld- 
ing cast steel and malleable iron together; ; Which, 
* he says, is done, by giving the iron a malleable, and 


the steel a White heat; but, from the experiments 


- which have been made at my request, it appears, 5 


that it is only soft cast steel, little better than cot 


5 mon steel, that will weld to iron: pure steel will | 
not; for, at the heat described by Sir T. the best 


85 cast steel either melts or will not bear the hammer. 


| Tt may : here be observed, as Was mentioned be. : 8 
2 ou that steel is an intermediate state between crude 


and malleable iron, except in the eireumstance 'of 


its reduction being complete; for, according to the 
experiments of Reaumur and Bergman, steel con- 
tains more hydrogen gas than cast iron, but less than 155 


malleable iron; less plumbago than the first, But 


more than the latter; an equal portion of manganese Z 


With each; less siliceous A 


fsb is likewise intermediate, between the bat 


than either more 
iron than the first, but less than the second. 1 ts | 


iron and the crude. When steel has been gradltial. ö 
ly cooled from a state of ignition, it is malleable and 
Bo evi Wim iron; but Ver 1 WOT 1 into - 
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1 * ad water, it has the * d 


Tov e Weben We we are © Req. in 


drawing the same conclusions with Reaumur and 
Bergman, but which have been more perfectly ex- 
3 by. Vandermonde, Berthollet, and e 
chat erude iron is a regulus, the retluction of which 
is not complete; and which consequently Will differ 
et as it approaches more or less to the 
metallic state. Forged i iron, when previously well 
refined, is the purest metal; for it is then the most 
nd the most ductile, its power of eld. 
e acquires the magnetic qua- 
lity soonest. Steel consists of iron perfectly re- 
duced and combined wich charcoal; and the various 
differences in blistered steel, made of the same e 
* ON me At less 1 1 of 0 8 
Leon gain, I PER converged into mech, « wow 
dle hundred and eighticth part of its weight. 
In order to harden steel, it must be put into 42 
0 charcoal, coal, or cinder-fire, blown DE. 
- ficient degree of heat by 'bellows. The workmen | 
ys that neither iron nor steel will harden prop 


/ _ without a blast. When the fire is sufficietuly hot, 


the instrument intended. to be hardened must be put 
in, and a gradual blast from the bellows continued 
until the metal has acquired a regular red heat; it 
is then to be carefully quenched in cold water. If 
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_ "oe grit F until it is 5 ut; 


n the fire, and i in a short time tbe Ons : Y 
's of a light straw colour, Whilst t x RE 
© The Straw colour denotes a ; 
£2 x Ini ag 


: "_ en colour 
5 ” 1 == 


> 7 
4 
2 
5 f 
, 
8 
> 
. 
'x 
£4 
f 
W 
> »& 1 9 
x " ” 
Be es. Np WEE Sond { & Sus 
_ 3 - . 
8 2 
- 
. 
( 3 
> 
S i 
4 15 
, 
þ 
8 
5 
1 
i” 
> 
; 
, 
1 
7 . 


— 


— p —ß p , . , ee — — — — * 
1 y 4 : LEY 2 I I > 5 * 
1 8 * — 
* 
— * 


5 | Fix chimneys, MN is a dome, similar tö Hades dee „ 


At 60 there are holes in each pot, through which the ends 
Sf three « or four of the bars are mads to project quite out - 
of the furnace,” These are for the Purpose of being driwn 
out 3 to see if the iron be e dens 


every part. The fuel i is put in at each end of the fire · place ; 


e 1 | . 


i JN 


7 X 3 


5 6 ; 7 : 7 2 "Þ 8 Ng * 8 | 
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15 1 a +» EXPLANATION Or THE PLATE, 
20 1 is a plan of the furnace; and 3s 2 i816 section 
of i it taken at. the line A B. The plan is taken atfthe line - 
c D. The same Parts of the furnace are marked with the * 
same letters in the plan and i in the section. | EE aro the | 


pots or troughs into which the bars of iron are laid to be 
converted. n e 15. ee i bart; and R. 


;ncide of i th 8 755 which, corregpan me 0 . the, ling. < 
TILL, jig. 5 and the top « of it Is. made 1 in the. form of a. 
dome, having a hole in the e centre at K, fe. 4 L L,8 c. arẽ 


eee 


2. 


\ 


— — — ED " — 
— = 


W 


evbeking the whuüle. At N. obe 1d cu arched opening, at 
Phich the materials are taken in and out of the furnace, and 
Which i is closely built up when the furnace is 5 


ä ——— — 
warnen 


W 


eee 


verted. 15 . a oe ns at. 
The pots a. are ad of 3 or 1 The bot - a 
toms of them are. made of two courses, each course being 
About the rhicknees of the $ingis couize which forms the 
Sanne of the pots. The insides of the pots-are Sf one 
course, about: double the thickness of the outside. The 
| partitions of the flues are made of fire-brick, which are of 
different thicknesses, as represented i in the plan, and by 
| dotted lines in the bottom of the pots. These are for sup- 
porting the sides and bottoms of the pots, and for direct - 
ing the flame equally round them. The great object is 
to communicate to the Whole an equal degree of heat in 
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0 on DE. PrizsTLEY's: GONE 
%; 1 5 ments and Observations relating to the Ana-. 
= . of Atmospherical Air, and his Consiger- 


2 7 ; b ** n 


| 1 1 High 8 of Dr: . in 1 — 1 


mospherical Air; and Considerations on the Doc- 


trine of Phlogiston a the En e of 6s ; 


. a 
ter.“ . N 1 


5 The 1 arguments i in "mart. of 185 new : 


chemical theory, and e the doctrine of pie: 
giston are so well known; and (to judge by their 


55 | effec): so well understood, as to require neither re, : 


_ petition nor elucidation, I shall therefore confine 
. to the consideration of the 5 . 
ments contained in that publication. 5 


The intention of the first part of it is to chew, that | 
oY in every case of the diminution of atmospherical Es 
| air; which the antiphlogistians ascribe to simple ab- 
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ations on the ng of Phlogiston and the = 
| e gf Water, „ iy, Tuxornirus 


Wo world entitles his writings to the greatest. atten- - 
tion; and, it is with much diffidenee I venture to lay 0 
. tis society a few observations on a late pub. 
. cation of this gentleman, entitled Experiments 
Z 5 0 and Observations relating to the Analysis of At- 
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124 5 : Reniarks on Freu ahn, | 
Z sorption, there is emitted some substance; and that 
this substance is the same 8 has been called | 
ne 1 | 
That a mixture of ERS Tk 1 d culphur 8 0 a 
| little. water (if it be continued in the air after the 
„ diminution has advanced to its maximum) occasions 
an increase of the quantity, by an addition of in- 
flammable air, is easily accounted for. In this 
instance, as in many others of the same nature „ 
te attraction of the iron to sulphuric acid in- 
crxeases the attraction of che sulphur to oxygen. 
1 That of the atmospherical air, which surrounds the 
mꝛxture, is absorbed; and when this is effected, the 
. attraction of the sulphur and iron still continuing, 
dhe water contained in the mixture is decomposed; 
+ 8 oxygen combines with the sulphur and iron; and 
„ hydrogen is set at liberty. Hence the increase 
| of bulk after the diminution has advanced to its 
maximum. When this mixture is confined: with 
pure oxygenous gas, the whole of this is absorbed, 
and no azote presents itself after the Operation. But 
- if something were emitted, Which has the property ” 
| or f phlogisticating T pure air, there 7 785 8 Bi 


Fog * To 1 1 che production of abe 8 the 
e be aluminaris, of sulphate of iron from martial Py- 
rites, of nitrate of lime from lime mixed with substances Sk, 
 cohtaining the basis JJ RS 
1 ought to make an apology for the confusion of terns 
which occur in this paper; but I was not able to. avoid 
making use of the terms of my antsgonist, without pro- | 


- ducing greater confusion, : hg os | 55 


— 


* 


— 


85 Atmateriea dir, £6: Is 5 


5 41 the end of che process, azotic gas or phlogisti- 5 
| cated air, exceeding in quantity the pure air, in as 
much as the substance emitted amounted to. 


The mode i in which the martial sulphuret 1 
on pure air, is illustrated by the operation of the 


calcareous and alkaline sulphurets. These also have 
a very. strong smell, and the property of absorbing 


pure air. But when the diminution has arrived at 
2 maximum, no increase of the bulk of the air en- 
es.* But if the diminution were effected by the 


. of some substance from the sulphuret, that 
| emission would probably. go on after the diminu- 


tion: at least there is as much ground for this sup- 


8 position as b there is for Dr. Priestley 5 amt, 


that it is probable that something is emitted from 


the martial sulphuret during the diminution of, the 
air, because something is emitted afterwards. In all 


these cases, the air is diminished both in volume and 


in weight; and it is surely absurd to say, that this is 


caused by an addition of something. But the re- 


bdult of the following experiment will remove ay 
| doubt e on : this RENO I Es of iron. 


” 
1 1 kay this the contrary 85 Sos ba by Dr. Priest. ; 


: ley and some others; but Lam convinced by my own experi- 


ments, that no increase of air takes place after the alkaline 
or calcareous sulphurets have absorbed the oxygen of air 


exposed to the action of either of them. I constantly 
make use of liquid sulphuret of pot-ash as a test, but I have 
never found the least increase of air after che et di- | 


minution of it had taken Places 17 


EE 


Z 186 7 Remarks on Paul 5 Ahe, 


3 filings'sulphur and Vater, in a large glass bell, con- 
taining atmospherical air confined by water. The 

mixture and the glass vesgel which contained it 
(which was purposely chosen large and with a long 


narrow neck, to prevent the moisture from evapo- 


5 rating), weighed, together, 1324 grains, troy. When 
the air was diminished thirty cubic. inches, the vessel 
containing the mixture was taken away, made per- 


fectly® dry and weighed again. It now weighed 


15333 grains, consequently nine and one fourth 
grains more than before the operation, which cor- 


responds exactly n pk l che en of ond 
alr which was absorbed. 8 A 2 


Dre Priestley admits 0 p. 6); th tar & Clos alt 


b as well as phosphorus, and most of the 


other substances which have been generally used 
for the purpose of Phlogisticating atmospherical air, 


do likewise imbibe the dephlogisticated air con- 
' tained in it, and thereby gain as much weight as the 
air has lost.“ This cannot be reconciled with his 


notion, that something is emitted from the iron- 


filings and sulphur, which has the property of phlo- 
1 gisticating pure air, unless we-take for granted 
- that atmospherical air contains more oxygen than | 
What, by synthesis, we know that it contains; and 


even then the difficulty will recur, that pure e 
nous gas exposed tothis mixture 1s mon absorbed, 


| without any residuum of azone gas. 


hs N says, that 1 and ret 


* 


Fe tiate ai! 


5 x 


x those wha have the strongest smell, Piber 25 
| air., But it is well known on the other hand, that 

| aromatic plants, i in particular, afford very pure Oxy 
genous gas in great quantity. Men vegetables vi- 
Ir, it is probably owing to a beginning of pu- 


1 trefaction. This was the case in an experiment 


which Dr. Priestley relates in his third vol. of Ex- 
periments on Air, p. 278. A rig of mint was in⸗ 


1 troduced into a jar of dephlogisticated air, sometime 


125 in April. It was examined the 12th May. The : 


5 e harns PI * „ 8 


dephlogisticated air,” says he, « was injured, which 


1 attributed to the rotting of some of the leaves of 
_ the plant.” I recollect only one experiment which 
ü i has been made to ascertain the effect of flowers on 
atmospherical ? air. It is described in Dr. Priestley; s 
2d vol. of Experiments, p. 247. The air was consi- 
5 derably i injured by a rose confined i in it. It would 
have thrown light on the subject, if notice had been 
taken, whether or not the volume of the air in that 
experiment was diminished. At all events it is cer- 
tain, that the effect was not produced by che smell. 


"2 "OP aroma of the flower, since cloves and musk, | 


which I kept confined for a fortnight in atmosphe- 
rical air over. 1 neither e nor e 5 
ated it in the least. 
1 flattering to the e e 8 their | 
| opponents, in the very act of opposition, are oblig- | 
ed to have recourse to their theory in explanation 
of certain phænomena. Dr. Priestley observing 


to 20 ounce measures. In the other experi 


; ko DONS, 5 
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128 Naber on Prical * : - 


* that vitriolic-acid-ajr has, according to his mode of 


expression, the power: of diminishing and phlogisti- | 
eating air, says: ( that it is wing, no doubt, in 
part, to its imbibing the dephlogisticated part of i it, 
and with it forming vitriolic acid;* but at the same 
time part of its phlogiston may unite with another 
part of the dephlogisticated air, and with it form 
phlogisticated air. However, when this vitriolic- 
acid-air is mixed with pure oxygenous gas in due 
8 proportion, the whole is absorbed and nq azotic 
gas is produced. No een ae ales 
8 in this process. 

1 shall now ier he e at, Dr. 
Priestley has made with black bones and steel 
needles. In the former, he heated, by means of a 
burning lens, 140.5 grains of black bones in 23.75 

ounce- measures of air, which thereby were reduced 


he heated 200 grains of polished steel needles in 34 
ounce measures of air, which were reduced to 19.5 


= ounce measures. In V 
avoided to apply A great heat, and a copious pre- 


cipitation took place, or a thick crust was med, 


When they were made over lime water. The bones 


gained no weight, but rather lost some. The een 
| ern, iron e 1 5 e en my incon- 


OM Vieslolic RY 3 to the doctrine of nue, 
| iosulphur deprived of its. N e | 


* 


pris gs Semagen * anbtals; bona oY 
01 100 oxygens bebe orimbibed, "| 
e wit 15 most important in these experiments,” 
.. Priestiey, « is tfiat, since the Uimittution ef 
_ air w. 3 bees by kes ing d 3 

_ YN not gan any weight” in the pr 


* 
k YT ES: * + £ *' % 1 fl * 
Se gübstance 


3 Pip ere bgcl 
dat“ stmmesphettes Atte t a mige 0f different 


—— hae been easy bare 
ee use Sten gab in ite greatest parity ; bot 
the moor ons to che © 
beuld hot hate thheld; because 3 
cal air väries in different place 
f ces. These experiments wete ee 
water: a method which always leaves sene doubt of 
the exaetness of dre results not only on 
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———— as much is necessa 


— 3 then. surely,not be put in comp. 2tition 1 
experir eee e ue ts, 


etion, "hh he POPs 1 operatior 


7 have. to pale with which they may combine, or - 


chich they may decompose, and thereby produce 


f errors; but also OY: ene the air Which water 


he.cxnelled, 155 the hong of 
is kno make iron in as en de. 

Ns deere merly called martial zthiops, 
is capable of combining wich 0 much oxygen, 
in wich mnie to, 35 Per cent. 


e a,decisive effect?—] one 
ohne pen : 


A eee be chould haxe b. * 


a kept, of, the + carbonic ca. gas. —— | 
| produced. In a fell ma 5 8 is 


either x: ht golds dug crefor 


ws erg wa — an ener. "This s „ 


the case With these few. en 


47 4 : 
4 ; WE 
SIS” © - 1 F T « * 4 * 


Some little but, 12.0288 parts of carbon 's 


5 ORD Rea me 


og aan Air, 6. 5 mm 
a oceed to the'explanation of | 


8 „3 3 
. $31.3 


Since che constituent BIO oles of vat bende aid . 
t de oxygen and. pure breed ae cimet ddt, 
that the diminution of the air was occasioned by its 

8 e combining with the carbon of the black 

bones, and forming the carbonic acid which pre- | 
cipitaed the lime. These bones therefore could 
weight, but would on the contrary lose 


56.687 parts of oxygen, * the loss of weight must 
have been trifling. This seems to have been the 
case; for we are informed, that the bones rather 
lost something. "This experiment with calcined 
bones is, in reality, little else than a comhustion of 
charcoal, the result of which is not to be sought for = 
in the reziduum of the bones, but in-thecarbonie - 
acid which was produced: ef which however _ . 
; Priestley takes no notice. R 12 A tore? TED . 
Phe excess of azote in the residuum of de 
| I ascribe to a decompodition of the. noniac con- 
0 tained in the bones; and this is ade more pro= 5 
© bable by the result of the exper ; n and 
needles, in which much less axe hs remained 8 
c lip opts wit : 


185 cpr yol . I, I 18. 220. 5 1 85 „ 5 15 
1 ö 


— be 
4. 2 : : i 


In the e en 5 qi iron, carbo- 
5 nic eee Ukewise formed; which appears by the 
„„ nahe e tere. Iron, and particularly steel, 
40 | | us. Matter; Which, 
combining e ee che Oxygen: ol the air made 
the carbonic acid. The iron, hy losing carbon, must 
have lost weight; but, as the production iof Cary 
bonic gad seems to have been but small, it is pro- 
e, that only part of the oxygen, lost in the ope- 
ae eee e with carbon; and that the re | 
7 mainder, cambining with the iron, repeired ihe loss 
of weight of the iron, occagioned by the loss e / 
___ carhomaceous matter, and farther caused the small 
+. addition 0 its original weight, But Lam aware, 
hat in following these experiments, which haue not 
been made and described wich the Doctors usual 
FFF end evartness, I: am but groping in the dark; 
1 and I; 8 to engage the attention al the; Society 
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; in the result of this experiment, if more air or a e 
? . Py: in it, 4 5 5 


| RY of as had been emp 


; . Dr. ae introduced into a. ai: 1 


* 


5 


200 e ical 4 ' 


_ raining seven ounce· measures of pretty pure dephlo- 
| gisficated air, à quantity of iron turnings; having pre- 
. viously, made them, the air, and the mercury by which 
it was confined, as dry as possible. Also, to pre- 


vent the air from imbibing any moisture, he receiv 
edit immediately. i in the vessel in which the expes, - 


riment was made, by the process for obt: . 
from red precipitate, 05 that i it bad never been in ; 


contact with any water. J then, says he, ( fired 5 
the iron by means of a burning lens, and presentix 
reduced the 7 ounce-meazures, of air to, 0:65; of, p 


ing the residuum of che air, I 


bound one fil of into be fixed air; and when 1 . - 1 


rity of that which remained, by the test 


 ofnitrous ir, it did not appear that any phlogisticated =: 


oduced in the process: for, though it 


7 Was more re impure than I suppose the air with which : 


ent must have been, it was hot : 


kn! he j ounce- 


measures, which had not been affected by the pro- 


F been contained inthe: en 


sure. 1 3 5 experiment ol this kind, _ 5 


ounce measures of dephlogisticatec 

ed to 0.8: of a measure; and, by a in Ne: 
Water, to o. 38. Sensible that such a quantity of 
air must have been! imbibed by e to which 


Priceleys s *h alysis 


it must "RA a; a whey perceivable addition of 
weight, he weighed the calx to which the iron had 
deen reduced, and « I prexently found,” says he, 
5 that the dephlogisticated air had actually been ima 
| bibed by the iron. In the first instance, about 
twelve ounce· measures of dephlogisticated air had 
disappeared, and the iron had gained Sx grains in 
weight. "Repeating the experiment very frequently, 
I always found that other quantities of iron, treated 
in the same manner, gained similar additions of 
weight, which was er e very nearly that of che 
air which disap) peared.” This'caltiform substance 1 
found by various experi ents, to be the same thing 
with the scales that fly from iron, when it is made red- 


hot, or the substance into which it runs in a yy 


intense heat in an open fire.” And, in a note, he in- 


forms Wy” that. this calx f is as "Une" 2 8 Hind 1 


ciner... 
Here wn we have experime the same 5 
ture as those recited in the Nai un er ex ami 
nation, but simplified as they ought to be, and made 


Vith care and exactness, and in circumstances and 


7 by means, | which leave little or no room for Error. 2 


But no azote made its appeararice more” than was 
contained in the air before the operation. The iron 
emitted nothing, but increased in weight as 3 - 


0 3 as much, as the oxygenous gas amounted 


About twelve ounce- measures of it disappear. 
&, 1 he i iron increased in u weight Sx 85 


6k e dirs Ge. 286% 
is nearly the weight of the gas consumed. 5 
And if if a proper allowance were made for the oxygen 
contained in the fixed air, and the previous loss of 
weight of the iron by the combustion of its carbona- = 
ceous matter, the increase of weight of the iron 3 


Vould still more nearly. correspond with, the v 
of the oxygenous gas cons 
288 Ft he conclusion from eee ys more 


properly speaking) the fact, that the oxygen combined ; 


With che iron, was too ob. 


As, irt and reverted to his the 


1 not aa l 10 5 ricated air that was anbibe by 5 


the iron, but only. the: Water, 4 
far the greatest pa 
Case, hat, it may, be asked, is 


Oh if dix grains of water were absorbed i in dis pr. pes 

been formed _- 
20 ounce- measures of it at least. For Dr. Priegt- | 
2 says, t that i in passing steam over red hot iron, che Es 


been produced? My. There should have 


_ . 


iron imbibes the water and emits its phlogisto ton i 
15 ee inammable air; and tho 


1 avail myzelf of. oh 


; mm AS * FF 171 WS 3 ie FLEE GEE PS hk pK 


ments on which the opinion 1 238 that \ water enters ints 
OOF 1 XE: to * FE * EX 75 a FI ER 1 45 


. ned. . 3 . l A* 2 
; 


n ious to escape the Doctors 
eee we see by his on declaration: dut he | 


2 ,of. it.“ But, if that were the : 


n chewn by Mz de 1 


#7 ate l have occasion to Contider the experi- ; 


| 
| 
| 


- contain only 12 grains of water in solution pay 
Supposing that it is'only. the respirable enn „„ 
can dissolve water (Which i is however 700 great a „ 
TConcession) the 12 ounce” measures of oxygenou * 
as consume could 1 not "contain one Half grin of ; 
N 
| : 
* i : 
L „„ 
7. 4 ' : 
{ 55 
1 2 5 85 e imprecion/on 5 
. — ein wei 
3 bp. 483). e a 
+ wh ome aur mates 0 
LO 7 1 | | 


5 harps ichord-wire cut in small 
3 pieces, or 1 iron e put them into a tobacco: 
_ pipe; and expose | it toared beat in a a common fire- 
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1 place for severe 
0 We n _ to. I. 30 grains, though/not made de 5 ; 
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hours: and the iron pn 0 


ed to prevent loss; but room Fa be leſt for nl 
escape of the air, which is continually. circulating _ 
| through the tube. Those who have-a furnace with 
a muffle may me this e in che most sa- 
85 tisfactory- manner. 00 7 f Ss 
Dr. Priestley next says, that 1 es ” 
of nitric acid is owing, in some cases, to its imbib. 
ing someilling; and not always to its Parting: with : 
something, which the antiphlogistians 5 
Hle dissents from them, because N air ir being, | 
as he terms it, imbibed by nitric acid, the latter be: 
comes phlogisticated. To this we may reply, that 
part of the oxygen of the nitric acid combines with. 
the nitrous air, and forms nitrous acid with. it. The 
nitric acid, being thus deprived of a portion of its 
oxygen, thereby becomes nitrous acid, or what bas 
been called phlogisticated nitrous acid. The. . 
| ference between the nitric and nitrous acids, consists 
in the proportion between their common basis and 


the principle of acidity. Hence it is plain; that they; | 


may be transformed into one another; that is to 
say, the proportion of their parts may be altered, 
either by subtraction of the principle of acidity, or 
by addition of the basis, and vice versd. The Doc- _ 
tors e is e 1 a et: about 
: words.” * FV RD wane $2 Sage BN 3, 3 oF 


14 


: Rar 55 5 8 f 


7 


d 


e ; 


: > This philosopher thinks: he has dene that 
4 atmospherical air contains much more pure air, 
chan has hitherto been found. He makes the pro- 

rtion of it amount to 46.6 parts in a hundred, 
instead of 27 parts. He has found, that equal mea- 
sures of nitrous and atmospherical air mixed toge-. 
cher (though, at first, they occupy a space of 1.01 
measures) will, in the course of a month; occupy 
only. ©.6 of a measure. That this fact does not 
Warrant the conclusion he draws from it, will appear 
by what the same chemist relates in the ict vol. of 
his Experiments, p. 361. „ Having mixed,” says 
he, a U quantity of air, which T knew to be thorough. = 
: If phlogisticated by the putrefaction of fishes, with ' 
an equal quantity of nitrous air; I transferred the 
mixture into my graduated tube, when, instead of 
occupying two whole measures ( as J had expected) 

EO: they only occupied 1.95 measures. I poured the 
air back again into a wide jar; and, transferring it 
once more into a graduated tube, found it to be on- 

9 1.8 measures; and pouring it about ten times 

backwards and forwards, without any unnecessary 5 
aàgitation, it was reduced to 1.6 measures. Having E 
Stood in water all night, I measured it again the 

next morning, When 7 found it to be 1.5; and by 
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wmaeasuring three times more, it was reduced to 14. 
To whatever, therefore, the farther diminution of 
| | © mixture of these two gases, by standing over water 1 
| for a 2 Os ms be 9 it! is cen . „ 
| 0 


wuych, th 


not 1 to 5 a EE: pure air; since it takes 
_ when air, thoroughly. Phlogisticated, is kept 
with nitrous air in the same circumstances. This 
is a strong proof, that the nitrous. test cannot be de- 
ended upon. By all other eudiometers i it appears, 
that atmogpherical air contains about. one fourth of 
its bulk of oxygenous gas. And when this and pure 
azotic gas are mixed in such proportion, they om 


2 fluid exactly similar to that of the atmosphere. 


Dx. Priestley's experiments on the composition 
of azotic gas are certainly very curious and interest. 
ing, and deserve great attention. I therefore regret 
u I have not been able to succeed i in * 
attempts to repeat them. Hh speak only of those i * 
_ which he confined rugted i iron and inflammable air 


in glass vessels by mercury or water. Those! in which 


e kept che oxygenous. and hydroge 
a Vet bladder are not adm 
case, formed by the decomposition of the bladder; 
and i is produced though no inflammable air is pre. 
sent.“ I kept the red oxyd of i iron, which I put int. 
A phial with hydrogenous gas, in 2 glass 3; over. 
water for, Several weeks; but no diminution took 
ke, A large piece of rusted i iron was then suspend- 


eld in a jar with inflammable air confined by water, 1 5 
Ne o diminution took place; and when, in six weeks, © 


erwards, the gas was.examined, it ap 


: — 
i R 


pPPriestley's Experiments, vol. 1, p. 179---181, _ 


issible: the agote is, in this 
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- flammable as. ever, Not being able to succeed, 1 
had tecourse to the ingenuity of my friend Mr. 
William Henry. We repeated the experiment 
over mercury with no better success. I also kept 
the black oxyd of manganese, and the red oxyd * 

: mercury in bydrogenous gas; expecting, that as the 

oxygen has a weaker attraction to these metals than 
to iron, it would more easily combine with the . 
drogen; but I was: again disappointed. There 
cannot however be the least doubt of the truth of 
the facts mentioned by Dr. Priestley; and I mean 
to make fresh attempts, and to acquaint the Society . 

with their result if successful. In the mean time, 
is it not probable that the oxygen of the rust 
combining with the hydrogen; formed water; and 
chat, at the ame time, a portion of azote, of which . 
al metallic Are contain more or less (particularly 55 
posed to the atmosphere) 
Was ar ee This conjecture is so much the more 
plausible, as it rests on well known phenomena. AC ; 
it should be discovered that azote is not a simple NF - 
5 substance, I cannot see what the doctrine” of phlo- 
giston would gain by it. The phenomena of com- 
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b 1 come now to the consideration of the last part 
i Of” the publication 3 in question, entitled, Conside- 
rations on the Doctrine of Phlogiston and the De. 
composition of Water. This part is merely argu- 
mentative. I shall pass over several objections to 
ite new theory that have been made and answered 
: 1 and e , alan to what apts to 1 80 | 
2 ating See N to the 5 1 
mosphere in a certain degree of heat, is converted in- 
to the calx, called precipitate per se; which becomes 
| running mercury again by exposure to a greater de- 
gree of heat (on which experiment the antiphlogis-. | 
tians have built their new: theory), Dr. Prieztley | 
5 ay, ce that all that can be inferred from it is, that w 
in this particular case, the mereury in becoming that =_ 
; -calx imbibed air, without parting! with any or very 
title of its phlogiston.“ In support of this, be 
mentions, that the calx which remains, after expos- 
. ing Turpeth mineral to a red heat, cannot be reviy. 
1 -@ completely by any degree of heat; but may be 
revived 5 ae e ee to contain Pier: : 
= . e e ro eget 2 bn 
, eee Turpeth min e | 
op heating mercury in an equal quantity. of sulphuric 5 
acid till the mixture becomes dry. This sulphate of - 
mercury is then washed i in warm water, by which _ 
means a yellow precipitate is obtained, which is the 


=_ wen. When this 9 it be. 


. 
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comes of a red colour; and is then the calx mention. _ 
ed above. It is probable therefore (and it is allow. 
"a that this calx still contains sulphate of mercury; 
_ Which can hardly be expected to be decomposed but 
by adding substances which have a greater affinity | 
to the sulphuric acid than mercury, or else a greater 
attraction to the oxygen of the sulphuric acid thar 
the sulphur. However, Dr. Gren, professor at 
Halle, who, in matters of fact, may be depended 
7 on, informs us (in his Treatise on Chemistry, & 
2262) that this calx Hay: be reduced to its metallic 
state by mere heat, without any addition Whatever; 
and that, during the process, 0xygenous gas WF Ve 
. inolicacidair are produced. e vn 1 9 
In farther support of 4 (that mercury, i in 
e preeipitate per se, paris with none or little 
_ of its phlogiston) Dr. Priestley, says, “ if we judge 
by the air expelled from the galces: of metals and 
' other circumstances; there. are few, if any, < of them | 
but contain more or less of phlogiston. I ima- 
gine he alludes here to the azote, which is mixed 
Vith the oxygenous gas obtained from the oxyds of” 
metals. If this be occasioned by a portion of phlo- 
giston retained b by the calx, how does it happen chat 
the purest oxygenous gas that can be procured from 
metallic oxyds, is obtained from precipitate per 1% 
though, according to Dr. Priestley, it retains all or 
nearly all its phlogiston p This argument, more- 
over, involves a contradiction to the doctrine of 


V; 


nitrous air, it cannot be der 


. 5 mock er cal dir 6 9 f 143 | 


5 phlogiston; according to Which, a calx is reduced 
to its metallic state by acquiring phlogiston: but 
here n it is aid t to obe e 5 io: "ma mo 

5 Wben mercury is + dizolvedi ee Dn ni- 

: trous air is produced; which the phlogistians aseribe 
to the phlogiston of the metal. If therefore it were 


wuue, eee se retains all or nearly al! 


the phlogiston of the metal from which it comes, it 
would likewise produce nitrous air during its solu- 
uon in the nitric acid. But this is not the case. 
As mercury in dissolving in nitric acid produces 
0 that the red oxyd, 
obtained by these means, has parted with its phlo-— 
giston; and yet it is reduced to its metallic state by 
mere heat, without any addition whatever. To ob- 
viate this objection, he asserts, that it loses only hart 
of its phlogiston; and that it has a deficiency of 
pPghlogiston hen reduced by mere heat: but that, 
on the contrary, the metal obtained by reducing 
Precipitate per se in inflammable air has a fedun- 
dancy of phlogiston. This assertion leads him tio 
another of equal probability: 4 viz. that mercury, 
whether it have a deficiency or a redundancy of 
_  phlogi ston, will, i in all chemical 0 SK 
the same phanomena!l - _ e 
Ii is surprising into what FI rdities- nd; contra- 
"dictions this erroneous theory misleads its ablest 
advocates, TRY. set out t by e wa a me. 1 
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 , whichit parts when it becomes a metal, - 
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9. 


or an excess of phlogiston |: (p. 42). n 

It must, however, be confessed, Gar Moos) gra- 
tuitous assertions, so fatal to the cause they are in- 
tended to defend, are u to Dr. Priestley; at 
least I have not seen them in the writings of other 
chemists. It is on the N generally allowed, - 
: that __ red pe of Rn Gong obt 


1e 1 0 


10 * 


*.« 1 OIW dos te al Dr. Priewey) is a more 5 


5 . procured in dephlogisticated tan i in common air, and 
probably not at all in phlogisticated air; this air not being 
capable of taking any phlogizton from mercury, without 
which the cal cannot be 1 „ eee on man 5 
vol. 115 Pe 195 's Fs. 
95 T The azotic gas, which is: fred. with: the oxygenous : 


9. obtained from precipitate ßer se, is ascribed by Dr. 
Priestley (p. 41) to phlogiston retained by the calx, with 


| und sübstance, consisting of a eil Lo” 
and phlogiston (p- 39); that a metal becomes a cals 
by losing its phlogiston (p. 43);* and that a calx is - = 
reduced by acquiring phlogiston. They afterwards 
tell us, that a metal may become a calx, and at the 
same time retain its phlogiston (p. 40); and that a 
calx, in becoming a metal, may part With phlogis- 5 
ton f and when a metal, in becoming a'calx, is al- 
| lowed to have lost phlogiston, they contend, that | 
that phlogiston was not necessary to the constitution : 
of the metal, provided the calx can be revived by 
mere heat (p- 41 and 42); and, finally, that a metal 
has the same properties whether it 1 8 8 a OF | 


U & bohlen Air, Ge. | 


calci dion or by 1 means of the nitrie 2535 ulphuric 


PRE Ai 


acids ( provided they : are free from the acids). are es- 


Sentially the same. it must also be allowed by : 
those who maintain that mercury. contains phlogis- 


ton, that 1 it has lost the Whole of, it in becoming the 


attributed to phlogis ton, and 18 not e of far- 
_ ther dephlogistication. 3 e 
But not only all the 5 _ mercury, 15 the 


 cipitated f from its solution i in nitric acid, it is in the 


state of an x oxyd of a dark brown colour, which 6 


Weighs: 12 per cent. more than the silver which was 
employed. >> Gold, When precipitated from. its solu- 


NIE 


. " eoloyr, and weighs 10 per cent. more than the me- 


al employed. + Both these oxyd are reduced 10 : ; 
heir Ynetallic state by. mere heat, without addition 1 


| any substance supposed to contain Phlogiston; vet 
* bey must have lost cheir Phlogiston, since nitrous 


” *g'\ Foy . „ IIS 


air is 
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| red oxyd, as it now chews 1 no longer, any properties 


a Fir of silver and gold also are reduced to their 
metallic state by mere heat. When silver is pre- 


u in nitro-muriatic acid, i is an oxyd of a dark red 


OC uced Reg their solution 1 in the acids. 2 
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buteg, by, the old | chemists, t to the phlogiston o of the | 
metals; but as the antiphlogistians maintain, that « 
71. hing t toa decampoxition, 'of water, they are. de 8 


ES sired b. Dr. Priestley to shew, what | is become 
the other constituent part of water, the ' oxygen,— 
He had undoubtedly forgotten, 1 that 1 iron, as well as 
all other metals, are in the state of gxyds. . when 
combined with acids; and that they are Precipitated 4 
from them i in that state with a considerable addi ition 
of veight. "In dissolying i iron, therefore, in diluted 
Sulphuric acid, the, oxygen of the Water combines 
with the metal, and it 1 1s by, this. ancans that. the. 
hydrogen 3 is set at liberty. Which, con mbining with 
| caloric, i IS exhibited; as ; hydrogenous gas. And this. 
process i 1s analogous t 0 f 
by red-hot 3 iron; the product of which ; is the ume 
gas and the black oxyd o of iron, which. is Cal RA 


finery cinder. f But Dr, Priestley thinks chat this is 


| impossible; because, Says, he, finery, cinder. 3 18 not 
soluble i in vitriolic acid. . 5 This, however, is Aa, 


FELL» 


take. T decomposed Water by. rn iron wire. . 


Z * 1838: 


wha h fell from ce wire. by bending it, 80 Aar L. 
| Was e that no iron, in its metallic state, was pre- 


These Scales I. put into a \ phial, with some _ 


3 wo e 


; Kel T. avoid all mistakes, 15 * de use Fr of the s yh: 
b 


Ae sulphuric, acid, and kept it in a heat Which 


sometimés made i it boil. After he hours, the 


1 | whole Was dissolved without effervescence. It is 


| ET Rae's that the T Doctor 1 . 


* "op "Is 


RG 


TT 0 


to the decompositian of Vater 


— 
Be 


Nen 


1 - 


- heed by an acid. This is confi 


Aumobpextca⸗ 4 TY 


20 
b into this errbr, since infor ris \ | in s 
ue vol. of his Experiments, P. 505, that putting | 
Go grains of finety cinder, finely pulverized, into 
Each of the three acids, and leaving them two. or 
three days to digest, he found, that of that enen 
Had been in the vitri6lic atid, and also of that which 
bad been in the matihe acid, there "retnalhed' 4 bo 
E undissolbed: 4; 5 "grains out of 60, a dere. 
re, were dissolved. That 15 | grains r remained 
Side" was, perhaps, owing ig to a deficiency * 
acid, or vin of time; or, what 1 is b 510 probable, 8 
catbonacebus or vitreous matter and other mute, 
Which the common finery cinder for sale contains. 


* 


hom homogeh&6us mass, Either the whole or none can 
ried by | 

Circumstance, that the samé residuum was att 
in the mürlatic acid, which Dr. Prestley admits o 


be capable of dissolving that oxyd. © FP „ 
That the solution of this finery cinder, bar the di- 


5 uted sulphutie acid, is not $0 rapid e as ; the «0lution | 
blk iron in the same UH, cannot be surprising, if it 
be considered. chat i ron is more ov dated by the 


„ rt dos 


' lution of it in Allied! LATTE add: since 5 5 
less hydrogenous gas is produced from the same 


e ton by the last 2 that by the for. 


Eg 2 "Pa, * 8 Ig e Ni” 34 "57: 
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N TIC water is decom osed, and | 
therefore less oxygen combines with the iron. And 


7 


: it i 18 Well known, that the. attraction of the sulphuric OY 
| acid to the oxyd of iron is so much weakened, by 
an addition of oxygen to the latter, that i it is prect- 
pitated from its solution; as is the case, when the 
| sulphate of i iron is dissolyed in water and exposed to 
_ the; atmosphere. The rust of iron also; which is of 


a i higher degree. of oxydation than the black oxyd of - 


5 iron, e annot be ee in hee veg but with 
| | much difficulty. _ Fo 15 2 75 e 18 by 455 ; 5 ZE 


„It is next aid, that. finery. . con a 


Oxygen, 6 because, when, It is dissolved i in che ma- ; 
nine acid, it does Not, dephlogisticate it as minium 
and other substances containing oxygen do,” But 5 
| Br. Priestley allows, P- 12 and 472 that the : - 
oxyd. of iron, or rust of i 
| yet it does not oxygenats.the myriatic acid. The 

| truth i is, that every substance con aun 

not that effect; Which can only be produced when | 

| | the muriatic acid has a greater attraction to oxygen | 

than the suhstance which contains it; or When a 
a substance, e. 8.4 metallic yd, is combined Uh 5 


iron, contains oxygen; and- . 


r 


oxygen bas 


in 


e 


een 0 


N 


A Two ounces! \ of. 1 25 . 3 in Add = : 


Field about 800 ounce- measures of air; but by Passing 5 
steam over it, When red- hob they yield 1054 ourice· mea- | 
ho sures. See Friestley 8 3 vol. 1, p. 294. . 


3 5 by x: 
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| aphids A eng common. rut. of. iron, al 7 


oy gen, an d in time become a proper ru 


„ of; a ag and afterwards the red 


| 2 9 CAS OS 
ma PAY 6 that if fry | 


| that acid f in e ee 4 51 erfluo 


<emviines with and oxygenates the muriati n e 5 f 


ce Iron, continues or 


a author, & which, has real- 


partially oxygenated, it would go on to attract more 


And jt, really foes.;. gh ili 
bs ! 


$14 


oxyd, Which was formerly called crocus martis ad- 


omg, ee has the same properties as rust of 


E 


75 iron. In this 927 the iron is. first . 


iy 


. 


is heated in che presence of babar 5 hich. ; 
* afterwards, converted into rust, by a continuance . 


of oxydation. Moreover the black oxyd of iron 


(which! is obtained by the method discovered by. Le. 


1 viz; by keeping iron-filings 1 under. water for. 
some time; during which en the i iron acquires 
_ weight, and hydrogen gas is produced, according to 
the observations of ae and I Rinmann) wilt 


become the red oxyd of iron, not only by heat- | - 


. it hee access .of 935 daß Fog. in KEE: habitu 


©, * 15 ; . : 4 > e 1 
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ape of 6 _ 7 þ te, (Oben, 5 %% 
and sed.) 45 Lo 5 ie * has þ ET TITS SY 
He says, that abe cinder and m ssicbt are * 
milar substances I admit the anlogy. They ate . 
ee bee of an inferior degree of xy datid; per- 
| haps of the same degree. As massicot, therefore, 
F 
dation,“ he cannot deny this property to 

einder. The rust of iron is also converted” hot 
| linery cinder by the abstraction of à portion of. its 
enygen: Which may be accomplished by heating it i 
elose vessels, either alone, f or (more eavily) with sub- 
Ane which ue a Ned NE with'ox 1 
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If Is preparation; 9 the e first con 
verted into massicot, by 2 it to a fed heat with 
access of air, It i is afterwards washed, in x order 1 to $oparats - : 


” aby metallic particles i it may contain; and the pure mass1- . 


cot When dry is spread on iron Plätes, all roasted in 4 
moderate heat, till it has ene e N ff 
minium. LY © TD LETT : We N = 0 
+ It may appear extraordinary; einge 88 bs the oxygen - 
of some metallic oxyds (euch as the red pxyds « of iron and 
lead and the black 685d of manganese); can be Se 
by a certain degree of heat; that the whole of i it cannot be 
expelled: by the same means,. It is evident that oxygen 
has a greater attraction to iron, lead, and manganese, than 
to calorie, since it leaves this and combines with those 
metals. N When, therefore, the reverse takes place, the de- 
eomposition' of these metallic ozyds' can only be partial: 
FRED Same as By decomposition of some . N the 
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ona. iron in hh 3 1 


V 
* * 


high temperatu 


will not rust in the 0. 


. *fcaction for it is too feeble to decompose water. 
. 132 But 1 in · ord ; 


e 
es ech date date though we havenoe Lidy t 


* 


ain ad. Is, for inctance, the lain, — 0 or -of of 


soda, be 1 in equal parts of strong nitric acid in a 


sufficient heat, nitrate of soda, or of potash, is found i in thy. i 

1 mixturswWẽen it is become cold. But Scheele has observ: 

; ed, that only one third of the sulphate is decomposed in this 

Pay. That the weaker substance should thus displace the 
1 more powerful one, is a paradox in the doctrine of affini- 

ties, and cannot be satisfactorily explained. Probably the 

1 in quantity makes up for the defect of the power of 


attraction. Thus Margraaf decomposed completely the ni- 
trate of soda x by muriatic acid, when he distilled one part 


the former with eight parts of the latter. This process is 55 


anslogous to the entire decompoxition of the red oxyd of 
5 N dg caloric. 5 


of the atmosphere, seems like wise to be/owing to a 
decompositian of water, since no rust can take 

Place without moisture. Tron confined in dry oxy- 
genous gas will never rust. From this. fact, wre 

beam why finery cinder, which has been made in x 


perature of the eee Being already com- | 
bined with a large portion of oxygen, its remaining 


to prove that the addition of weight 
10 the iran (in the decomposition of water by red hot 
5 ingp} 15 we. YM _ 1 oe ve ae ws er 8 

5 ag N 1 as pts as $1 15018 4518 . | | 
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1 found: te meèans of "92 


aeid and s0da, if by combin 


oxygenous gas, of wh 
former part of this paper) that the oxygen combitied 5 
With the iron, and produced a calciform substance; 
Which he found, by various experiments, to be th 
ame thing with finery cinder; | The conclusion is 
72 obvious: finery cinder is iron combined 
gen. But as Dr. Priestley believes, that it is only 
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| | 
7 1 
1 
k ? 
i + 
t 
n 


sopher . this opinion, ))) „ 


are 


hy hg bis vba 


able to shew its composition by Stat - 0d un | 


method is at least as dec isis as dere eee Soy _ 
Posing we were unacquain | 
composing any neutral salt, wt example; Glauber 8 
salt, there would be hardly any one 80 incorrigibly a : 


sceptic, as to doubt that is composell of sulphuric | 
ing these substances we 


tuced: that salt. This is exactly tlie case w 


: ee cinder. © We have seen (by the fine experi- 
ments made by Dr. Priestley, with iron heated in 


ch I gave an abstract i in the 


13 


ox. 


water that has combined with the 1 iron; 3 because Wa- | 
ter, as he maintains, is by far the greatest part of 


oxygenous gas, it will be proper to examine into the 
truth of this opinion, particularly as his whole theory 
must stand or fall with it.— The experiments on 


r 


Which this opinion rests, are to be found in bis ist 
By: of e on , p. 1 30-133." ; 'N 0. : 
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quantities from it by means of steam, at the expenee 
of some water (about one half of the weight of the 
Wn he thinks it impossible to conclude otherwise, 
than that the water has combined with the carbonie 
acid gas and makes one half of its weight: M. 
rthollet has already noticed the insuffieieney of 
this: experiment. Dr. Priestley should certainly 
have shewn the presence of the water in the fixed 
air; or; at least, that it was not combined with, or im- 
bibed by, the barytes, or otherwise lost. In con- 
firmation of the above, he relates the following ex- 
periment. Forty- eight grains of terra ponderosa 
acrata were disselved in spirit of salt, and yielded 
7.2 grains of fixed air. The solution was then eva- 
EE the salt exposed to a red 
in Which it lost 4 grains: consequently the 
_ weight of the air and of the residuum exceeded the 85 
1 original weight of the aërat erated barytes by 3-2 grains; = 
So and, as helbelieves Ak al the muriatic c acid was e ex | 


* 
e 4 o Od. RH PRES GE „ 
BY 


- elde 5 was da: 1157 Pech d TY 7 
Dr, Hopeof Edinburgh has dueceeded infreeing theatrated = 
barytes completely from its carbonic acid, by mere heat, 
witheut the aid of water This perfectly pure baxytes has 
the remarkable property of mann in a Very small 8 
quantity of 1 Water. CE f 
- Dr. Pokey did not even a weigh the rediduum of the 5 
1 barytes. 15 


| VOL, v. 85 _ F 0 „„ - 


” ess of weight -onsi8t 
it carried off from the menstruum. But A. red. 


on it, it emitted clouds of muriatic acid 7 


i pes that water enters not into its compositio 


hs A nn. 100 grains: of. aFrated. ba | 


464 e on Priecley's Anahgis FD 
in water, which the fixed 


heat cannot expel the acid from the muriat of ba- 
rytes. I exposed some of this salt to a yer ry = 
strong ba beat for two hours; and, examining it af- | 


terwards, I found that it had a saline taste, not 


caustic as pure barytes; it precipitated, a muriat of 


silver, from the solution of this metal in nitric acid; 


and when concentrated sulphuric acid was poured | 
ur. . 


1 


cannot, therefore, admit, that he has demonstrated, 
as he is pleased to say, that one half of the weight 
of fixed. air is water; and the following ex 7 


. 


ELIE FE EXPERIMENT. 0 


luted muriatic. acid, consisting of ane. part acid a and . 6 5 
ee parts distilled water. The whole being weigh- 
el before and after, Abe, s0lution, it appe 


es Vas then e en from its Solution by 


D the sulphuric acid. The precipitate, after being 5 
| carefully, edulcorated, and dried, weighed 121.95 
grains. One hundred parts of this a ificial a 


thum ponderosum contain, according to Mr. Kirwan, 


| "9 . 1 cs 700, BE e ik MAES 1 ö 


- 
ET 
7 


9 * of! 


* * Gre Handbuch der Chemie, $976 . 6 5 5 


: one fan. 


lis. vg 


oz of Aims herical Air, Sc. *53 — 
1 the above” 121. 195 ä vi] 1 barytes 0 
8 981. Jograins, 
lich PIE the 450980 Lebe e, S034 rams  - 
of carbonic 18d re dd, i 100-14 grains 
of abrated barytes. I should observe, that I added 
to the weight of the ponderous spar, as an 
allowance for some loss, which I had reason to OE z 


took mend] but I really believe I overrated i it. 
| "EXPERIMENT II. : 


55 Ol inde! grains of chalk” (hich hah "_ 5 . 

5 227 for upwards of half an hour in a strong red 
heat, in order to expel any moisture it might con- 

_ tain) were dissolved in diluted muriatic acid: 0 
grains af carbonic acid gas were disengaged, 80 
that the pure lime amounted to 60 grains. Having ; 

precipitated the lime by means of the oxalic acid, 
and carefully filtered, washed, and dried the pro- 
duct, it weighed 1337 grains. The oxalate of lime 
a consists, according to Bergman, * of 48 parts acid, 5 

8 parts of water, and 46 parts of pure lime. The 


above 1334 grains, th 


5 contained 61.52 grains 
of pure lime, which corresp 


very nearly! with 


_ the chalk: bee anger WR 1255 e . is de. 
ducted from it. 8 OL ee 
Not being Hts to account u br ther excess N cas * 
grains, it occurred to me that it might be owing to 
insufficient drying of the oxalate: which I found was 
5 actually the case. But I choose to give: the revult as 5 


5 . #7 2 1 5 p 1 8 2 . 


3 


'' Diveration on the Acid of Sugar. 
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1 found i it at first. Tbese little i en alities of ex · 
e * be avoided. „%% | 
85 . EXPERIMENT. 7 +; 1 3 1 pfous 
3 . 100 grains of calcined;chalk. in ho 
8 muriatie acid, with the loss of 41 grain sof car- 
bonic acid. The lime wWas then precipitated by 8ul- 
phurie acid; and the residuum i in the filtre, being 
properly washed and dried weighed . 97 228 75 
But, as a portion of this selenite is, Solu- Ek 
ble in water, it was necessary to evapo 


due W weer ee ae ee | 4 1.43: 


EY 140 . : 


Os this amel oben, when 8 arch, Ty 
and 1 9 of 1 water. i in | the. hundred, the en 140 
grins contain 38.8 grains of pure lime, and the 
carbonic acid being 41 grains: hence, 588 +41 = 
_ 99:8 grains; which very nearly, corresponds with 


me weight of che chalk. To assure myself that I 


had hit onthe right degree of exsiccation. I calcined 
o me Aike sulphate of lime, eee em 
y amounting to 48fl per cent. ef e 
815 125 EN PERIM NT A i pre 55 . 
1 dissolved 100 grains of well dried chalk in 1 | 
tous acid; 4% grains of carbonic acid gas were dis- 
engaged. The acetate of lime; which was formed, 


vas carefully collected and calcined in a crucible, 


med a sufficient heat to dest tr 5 the acetous' acid; 


ea 


7 by. the combustion of ths, 8 The earth 
weighed nearly. 53 grains, which agrees exactly. with 


deducted: from „ 
/ BXPERIMENT: V. 


| the weight of the chalk. re: AR; A is 1 | 


A. * # KS 
8 7 


Oo 3 grains of the Pers i FE. 


- Dad use in Experiment 1v. and which were found 
to contain 47 per cent. carbonic acid, were calcin- 
ed in the fire of a smith's forge. It lost all 
its pe n 1 he: weiden weights 53 


: + oy Fir itwere e true, ee at 1 in 8 


5 5 aue e water to the amount of half 


| ther ot TE: 


| . that-gas, except the caloric, which is necessary to 
« 2M gaseous state. The inference. also, which Dr. 


e eee, e e on 8080 | 


257 | 


ment 1. would have 3 
weighed o ntl hon Bien: it did; and the lime 
nin Experiments 11. II. would have weighed 44 
grains more than it really did weigh; and the 
earthof Exp. Iv. v. would have weighed 47 grains 
more; or, if the gas contained water in any other 
proportion, the earths must have weighed as much = 
more WIS amounted to. But as the weight 
8 hs, dan auen 214 rs x 
carbe ats from ps Pony came, A fins hat 5 = 
- nothing extraneous entered into the composition of 


_ — CAC SCC 


2 ” : * , 8 nd el Beds - 
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158 
water, W fall to o the ground; and my own « peil. 
ments confirm, as far as/analogy goes (what indeed 
hardly admitted of a doubt), that water DE not en. 
ter into the constitution of any gas. | 
I be calx, therefore, which was en by wa 

ing iron in oxygenous gas, is a combination of oxy- 

gen and iron; and being eee, 
| welt Tnery cander,” _ ace d be ag cpa nd 

| Pant. ime Sad iron; 

However, sene Boch . rer oy 
finery cinder, 'nor any other calx of iron, can be 
revived unless it be heated in inflaminable air, Which 

iveagerly imbibes, or in contact with some other 
| ance, which has been supposed to contain phlo- 

giston.”—This proves nothing, but that oxygen has 
a-greater affinity to iron than'to caloric, and that, | 

- therefore, it cannot be expelled by mere heat. But 
when a substance is present, to Which the oxygen 
has a greater attraction than to iron, it will, of 
Ne leave this and combine with the other. 
es the iron, in this process, combine with phlo- 
Se Let us see what happens when finery ein- 
der is heated in inſlammable air. Dr. Priestley, in 
his gd vol. of Experiments, p. 487, Weben ere 5 
loving beautiful experiment. He put finery ein- 
der into a glass vessel, containing inflammable air ar a 
confſined by mercury; and both the vessel and mer- 

cury had previously been made as dry as possible. 
ee had no s0oner” says he, * begun to heat the slag in 


* 


* 8 


of 3 Air, G0. 15 


des, than I perceived the. air to di- 
minkh, and, at the same time, the inside of the ves- 
sel to grow very cloudy: with particles of dew, that 


covered Unmdet ibe whole of it; and, by degrees, ga · 


thered into drops and ran dovn the sides of the ves- 


sel, Kc. Thus, at one time, I made a piece of 
this slag imbibe 5.5 ounce· measures of inflammable 
air, while it lost as much as the weight of about 
chree ounce· measures of dephlogisticated air; and 
the water collected (by means of bibulous paper 
weighed two grains.“ Another time, a piece 5 
dlag lost 1. 5 grains, and the water . 
grains.“ Nothing can be more plain and decisi 
The iron, which had become a calx by combi ning 
- with oxygen, was reduced to its metallic state, not 
buy imbibing any thing, but by being deprived of its 
| oxygen, which uniting, with the hydrogen of the in- 
| flammable air, formed water, [equal in weight to both 
te drogen and oxygen as nearly as possible: parti- 
_ cularly When it is considered, that some loss must 


have taken place by che manner in which the water 


Vous collected. Chemistry is greatly indebted to Dr. 

Priestley for his experiments on iron heated in oy. 

| genous gas, and the reduction of the oxyd by in- 

flammable air. Nothing can be more beautiful and 

simple; and if there were no other experiments on 
the e these al ne e ould: 88 t to et 


Fe 


# 


. This anboroaquaner ofagnin' more chan then lots 


1 


Þ 4 


1 


41 


* 


Re, 


'* 


- 


hy dere, proceng inan. 


9 ingenious experiment of Mr. Tennant, we. 


| ts? e eee 
comppzed of oxygen and hydrogen. 
This c 7 of the constituent princip Caf en. 


enen, enders it superfluous to make any Tt 
remark on the appearance of it, when fed lead; or 
_ pes een e by heating them in - 


The cause of ee bis mixtakbri, 5 
No inflammable air,“ udien our 
| ess with steam, but by 

and ar et nene Or 
ing it, is present; and shall ve not ther have the 
advantage over them, that our argument restb na 
fact, while theirs is supported only by a suppositien? 
* Traits 6lementaire de Chimie, par? Lavoitier;chap. | 
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7 8 1 5 | experiment 294 will 2 e re, 
ect conclusive and little can be added ig them. - 
TS wenne thi err eome remarke on le 


i 
L - 
. 
F 
1 
+ 
2 
1 
1 
1 
4 
1 
7 
1 


dxogenous "ith! deyr n 988 ; 

3 briefly these. When the eee cee 

| r proportion to catuxate the'vxygen,/or | 

| | when there i an excess of it, water is produc | 
When, on the contrary, there is an exceõg of oxy< 

genqus gas, nitrous gas is produced. Since it is 
| | __ that the basis of this acid is azote, i p. 
FF  gence-canhotibs denied Wherever the acid ia fond. 
5 Al de an, ee inferred from: therabove | 


F 


| 5 5 _ tated füct is, eee 003 ls, e 
. That 0xygen/and/azote in het! 
| which is produced hy a rapid mbuxtion. or 
| _  . explosion'of- n gas with oxygerious\gas, 
wen greater af other than they have 
do ehloric} bey, e abandon the" calo 
- © a gueſs Suite and: ;ombinins 
1 together; form nitrous acid Ie 
e _ II. That oxygen has à greater. affinity to hydro- 
den than to azote. Hence, in a rapid combustion, 


1 - explosion, the oxygen cannot unite vith azote | 
il there be present a sufficient quantity of hydrogen 
to saturate it; but, if there be a deficiency of hydro | 
den, the 9 and a azote £ in combine. In we 


tains-//| This is the ity Dr. 


4 | Remarks on Pries ys Anahi 1 Ge. : 


2 former ease, pure water is produced; and in thelat- | 


* 
& 


r eee acid. 1 08” e * (6! < 

© By applying these laws, it will appear, that PO 
| explociohs are made with the same bulk of oxyge- 
nous gas, of whatever degree of purity it may be, 
mixed with a given quantity of hydrogenous/ gas, 


he production of nitrous acid will be more certain, 


Ea more the ee CHAP purity; 


,.80 Tk at last the ie be imuf. 
eee ap the er oxygen 


* 
2 * 


ewes Ss 
ed nitrous acid when be employed pretty: pure 05 
- genous gas; and why the azotic gas, which he Pur- . 
— poaty mixed with it, was not affected, except when 
- the quantity of hydrogenous gas was lessened. 
Thus have I attempted to defend.the new chemi- 
al theory against the objections of the-ablest advo- 
cate for the doctrine of phlogiston. I ought to 

ze to the Society and to; Dr. Priestley, for 


Ogenc 


i, or may seem to be, dis 


this great 


man and a as a philosopher, . 45 155 1 eee _ 
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whom I sincerely.esteem and admire both: * 


- Et 1 hope I have said nothing that 5 
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. diſßerent Kinds of. F 
; | 
N are likely to prove 1 
| if 
5 | 
: 0 5 1 
$7 READ APRIL 21, 1797. | Ed: + i} 
| such hardy trees n, 
even flourish, in the | . 
| | of Seen 500N || | 
| : | 
„ "rent genera, whe, grew ae en ham, the others 
in tte same soil and situation, viz. the Black Ameri. + 


cen Birch with broad leaves, the Athenian Poplar,” 
Aach the Iron Oak with prickly eus. 
5 „ * BROAD is 14 CONE BLACK 25 


„ a NIGRAg4 


| > = 2 


"tus eas Hon 
E 1 Vvioillosss; laciniis lincaribus, 
tue of Virginia and Cana 
N duced i into England (where it gfows in the 
= y eee | Us 3 by 5 


1 * 
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EN 4% 4.5 Account 9 of Timber Trees 4% 
1 . It is very desirable in pleasure ee, 
as it is the first forest tree in the spring which pre- 
sents us with its leaves: these are of a light and 
Uvely green. Its bark, which is white, makes, at 
| all times, a beautiful variety when intermixed with 
5 EE other trees. : It is said to be the most useful timber 
. tree in North America, for building both of houses 
and boats, and will | Brow at in Oy soil or n 
= whether wet or dry. . 
1 „ Miller, speaking of 15 0 this 3 says, 1 
. Iden may be propagated by seods in the same man- 13 
ner as the common birch tree, and are equally hardy. 
Some of the trees now begin to produce their catkins - 
in England, so that we may hope to have plenty of 
their Seeds of our own growth, for at present we 
are supplied with them from America. As these grow -. Tot 
more vigorously than the common sort, and thrive of 
on the most barren ground, they may be cultivated to 
great advantage in England, for their wood is much 
170 esteemed in Canada, where the trees grow to a large 
: size; and they are, by no means, an unsightly tree in 
in for their stems are straight, the bark moo, 
and their leaves are much larger than those of the „F 
common birch, 50 may be ee such ior „„ 
Where few other trees will thrive.” . HA: Fo Sond £ 
M.rł. Hanbury says, © the black Virginian B wks . 
Fer, being of foreign growth, is propagated for wilderf- 
1 105 ness and ornamental plantations; buy: as it begins „ 
I now to moans pretty * it is is to be an it „ 
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| 5 10 prove an Aube, to this Fs 2366. 

| | will soon make a figure among our forest nel. = 

*; _ equally hardy with our common birch, and 

| vill arrive at a much greater magnitude. This spe- 

ö cies will grow to be upwards of sixty feet in height. 

| The branches: are spotted, and more sparingly set 
on the trees than the common sorts. The leaves 
ee grow on long foot talks, and add a 
_ Gignity to the appearance of the tree; and as it is 


_ naturally of upright and swift growth, and arrives 
at so great a magnitude in a few years, prudence = 
will direct us to let it have a share among our forest 
ttees, to plant them for standards i in open places, as 
1 well as to let them join with other trees of their n 
growth, in plantations more immediately designed 5 ” ” 
for relaxation and pleasure. 1 planted one of these 
dees nineteen. years ago, and it is now. ee 
bo 0 \ feet six inches in e ende feet s Seven inches 
| in the girth. . : 1 
TRR Arm IAN 1 Tun, Papi „ 
= Graca.) oliis cordatis, glabris, basi glandulosis, re. . 
moe crenatis; petiolis compressis ; ramis teretibus. 55 
Tube Athenian Poplar is a native of the Islands 
„5 e was first cultivated in Eng- 
e ee Hugh Duke of Northumberland, in the year 
1779. Perhaps, there is no deciduous tree so beau- 
tiful, or so proper for pleasure grounds, intended ” 
bor ornament and shade, as this poplar; having 
2 -fine, upright stem; the branches / well disposed; 
„ _ the bark 28 and of a Cs, due, 9 „ 


f Li 


+ 
3 


+ ” v < ” . > . N 
0 GC : 1 2 x . 6 - LEP : 
x os 4 > ; n — bY 1 £ 5 SET : 1 
wy * X BOTS 0 8 Q 15 x 
„ ” * "4 a 1 N | 
8 L * < . . N 5 5 2 - F 4 
.: 1 \ L 1 4 - . 
Si N 0 . 
8 "EM n f 2 a 1 1 222 f 8 : : 2 of 8 5 MAY” 
CE | La 0 - * 8 1 1 2 - 3 * 2 4 7 7 4 : : n 
—— Ri wa pe te BS ———— 2 — 2 —— 2 — ne —— —— —U—ö, — — — —— — ß ——ͥä—ͥ— —-—½ U — — — —— — — — —— — rn ey HT — — —— —päʃn 
N — a . ” * - , « «| ns p % i" < 
by : & * ; - 1 + 2 > I L 0 5 
4 ? 1 4 8 4 \ = 8 q CG 7 W 8 


— — 

7 F | 5 * 1 A 7 5 IEF 

* e "a 

* 4 0 * "> 3 * *. 
- # - : 

8 1 

— ——— ——— — ———— 
— - — —— — — 

e "y "> * . = 4 = — * o 8 * * 4 


oo * ; 


5 166 An Account of Timber Trees likely, 


4: satin 50. The leaves, which are of a light green, 53 
are produced very early in the spring, and are re. 


uined on the tree longer than on any deciduous tree 


in this country, not falling off till late in the au- 8 
tumn; they are never blighted nor infested with in- TT 
sects, nor does it lose a leaf during the whole sum. 
mer. Though the poplar is generally. termed an | 

1 aquatic, this will grow in any soil or situation, and 

5 of quicker growth in dry upland, than a 1 tree 

we are acquainted with in this climate, though not 


„ quite of such quick growth as the Huntingdonshire | 


nineteen years 


5 Willow in rich moist meadow-land. In such a 81. 
tuation, I have fallen a Hurningdonkvts Willow, 
from Which 1 made a staircase when it was only of 
rowth from a cutting. The Athe- 
nian Poplar i is propagated with the greatest advan- 
tage by suckers and layers; but is with great difficul. 


5 ty raised from cuttings or truncheons. The com- 


iscovered. 


mon way of raising them, amongst the nursery- men, 
is by engrafting them on some other poplar; but the 
trees thus raised are of little value, being very slow in 
; their growth; and it is owing to this citcumstance, : i ; 
Perhaps, that their real worth: has not before been 
About twelve years ago I purchased 

thro Sen of 2s e from: tuo e d 1 


$32 Lt e 


N dre cannot ad: het this . e . 3 1 mn > 


5 ere by ary. botanical: writer; but; I; is well known 
a : | Ln: {ha uo * $a PAC. 1 po EE act 55 


25 


55 


to dee eee llt. Kings. 167 | 5 1 
inea each; one ofa. : 


men in L. ndon, at one guine 
Was grafted, upon a different kind of ' poplar, 1 
. was upon its own ro 


81 placed them near | 


* 


eee in a dry situation in a light soil, under- 


neath which was a stratum of gravel. The grafted : : 
one 1 made very little progress; I therefore converted _ 
it into a stool, and raised several plants from it. Ns 


The other, which is upon its own roots, has made A. 


rapid progress, being, at least, fifty. one feet high, 


and two feet nine inches in the girth. It produces ” : 
_ annually. a great number of suckers, with which F 


have supplied many of my friends. 


3 The third is TEE Inox; Weins cogr or To. 
KEY. 'Oax; 50. called by Mr. Luccomb. Lay have = 
3 been in doubt what species of oak this really : 
was; but one of mine having borne some acorns 

this) year, has ascertained i it to be a variety of che ; 


Quercus Cerris; - "and it appears to me to be either a 5 


; Wh or what Mr. Aiton, i in his Hortus Kew- On. 
To Vensis, calls, frondosa: : folns ovato-oblongis, TOA 
7 - 4  SInuatis, Planiusculis: common Turkey Oak Tree. 1 
It is what Mr. Luccomb generally grafts his Luer. 
comb Oaks upon; ; and the plants certainly groß 
__ __ THIS en this e than Sn My Ls 


£7 4 * . 7 2 „ ohh 


'» Thete: is Saler kn of Ry wilt wege 8 : 
OMe tree, and will flourish-i in any si- Fs 
tuation or soil. It is. the Populus cordifolia canaden is, or N 
Berry-besring Poplar, as it is 8 W he his tree 5 
5 $418 _ . TY from 3 : 
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other. © about: twenty years ago, 8 dol- 
| Jection of oaks, I received several from Mr. Luc- 
comb both of the Iron and of the Luccomb Oak; 
but I soon found that the Iron Oak overgrew. all 
the others, and was equally ornamental as the 
Fatih Oak. From a branch which IL have sawed 
off, the wood Ae e ee ee 
rous as the English Oak. e 
The following is an account of the size 


* 


2 some Iron, Luccomb, and N 15 grow- : 


ing in ny collection e at Oe? Peg 1 


1 LI F ect, Th,” | 


An Tron . 20 years 1 a 0—3-8 
Another of the same . ©: Fo 3 0 
A. Luccomb Oak, the same age, 
graſted on an English Oak........g2 2 — 2 = 
Eo English Oak of the same age 26 = — 2 6 
Another 40 years od e 0 — 2 10 
| Another 56 years 0d | eee 0 . 1 13 


The following is — 8 of a letter — Nr. 


. e to Mr. Babington, FRA: eee 5 


| Exeter, September 17, 1795. 


All 1 can say of them (the a Oaks) Fs SOR 


a > my father had a few of them, as a present from 
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5 presented to the public, many of them distinguich-. 
- ed by the skill and accuracy with which they have 
been conducted, that some apology may be deemed 
necessary for offering these papers to the notice of 
the Society of Manchester. It will appe 
many facts occurred in the course of mT ensuing - 
investigation, which cannot be explained upon any + 

of the chemical principles with which I am acquaint- | | 

ed; and that some attention Was Tequisite to avoid = 

deception. from imperfect resemblances. This 5 

made it necessary to elucidate the subject by some 
experiments particularly adapted to the purpose; a 
these have led to consequences which 1 apprehend 
do be important, and some of them of very exten. 
Sive application. I have thought, therefore, that an 
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5 which, in our days, has made a progress 
proportioned to the general improvement of the 
science; and owes its rapid advancement, in a 
great measure, to the order, perspicuity, and con- 
summate skill, e 
=» the illustrious Bergman. But since the ele- 
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of other species was necessary to give a more com- 


pleite vie of the subject! Linnæus calls it a native 


of America, and chere is no doubt hut that it is be- 
corhe zo; although there is much more reaso Deen, : 
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1 the new world: especially if we 
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. cotton plants from thence: a conjecture which 
seems to have acquired some degree of credit from 


the late discovery of Sir William Jones: viz. that 15 


the Hindoos, or inhabitants of India, were original-. 

ly a colony of the ancient Iran or Persia, which 
nn have been the cradle of the human species, 
since its ancient language appears to have been the 


mother of all those now existing (with the exception 


of the Arabic and F of Eh NOTRE 


lese it contained many words. „ 
Now, it is very. possible, that 5 fra Cold car-. 


13 the cotton plant with them to India; and that 
it was afterwards dispersed from Hindostan to the 
| adjacent countries and islands. The cotton plant 
is widely dispersed like wise throughout. Europe mo 
some parts of Africa; particularly the annual or 
| herbaceous species (the very plant treated of here) 
reared in the north of Persia, and which is also 
cultivated in Malta, Sicily, Chio, Lemnos, and 
other islands of the Archipelago, although deen, 
the cotton of these islands may be varieties of che 
5pecies, from difference of soil, climate, &. 
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| The annual cotton, or this last species of anch Yy EY 


we have treated more amply, is much cultivated i in 
the northern or colder provinces of Persia, border- 
| ing on the Caspian Sea (as the perennial is in the 
5 southern) and it is from thence that the seeds now. 
sent to Portugal have been obtained [through the 
Bucharian Tartar merchants, and are the production : 


ck che Cosgpium herbaceum:. 0f Linnæus, the 
Cos, um annuum of Pallas. It is soon in Fer- 9 5 


. i sia from the end of March to the end of April, and 5 
| reaped i in September. This specie ies rec 
Soil mixed with sand; and, therefore, where: the land 


is not rich enough, they manure it with co or sheep 


dung: although we are told, that when the plants are 
once raised above the ground any species of soil! 
will answer. The ground is worked in the spring; 
and the seeds are planted at the distance of eight or 
ten inches from one another, whilst care is aan to . 
Veed it to give air to the young plants. Dry sum. 
mers give the best crop, as rain is more particularly . 


; _ hurtful when it falls in great quantities during the... 


flowering and ripening of the cotton. It is gather- 
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5 Persian Cotton in the government of Caucasus, and 
rear enough of it to serve their own national manu-· 8 
1 - factures, which are not as yet either numerous or 
cConsiderable; but on the Terck, at the foot of the 


” Caucasus, where it is reared they do not sow till the 
middle of May, lest a late spring frost, which is 
sometimes felt in those parts, should destroy the 


Shes and water, in cer- 
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1 hopes of the planter.— With that one exception, 
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Ti the attention of Portugal for their plantations in 
America. Tc is the Alctepias Sriaca of Linneus, | 

- and affords. so fine a species of cotton (if I may 80 
name it) that fabrics have been erected in Saxony 
VPhere stuffs are made of it, which rival in lustre, &c. 
le true animal silk. But this new vegetable silk has 
circumstances attending it that seem to recommend 
its cultivation in some of the American colonies 
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A an „ in preparing the oxy- : 
| genated muriatic acid for the purpose of bleaching, | 
by a small extension of the apparatus, to prepare 
likewise the oxygenated. muriat of potash, and to 


make experiments on that substance, I have been 


induced to digest the most material facts and obser- 


vations which occurred, and to lay them before the , 
* society especially as I do not find much on the 
subject in the writings of others, and as many 


bave probably been deterred from the investigation . 


by the exorbitant price of the mak 9950 some 
| apprehenson of danger attending it. 1 

A few experiments, which are not new, 5 
3 introduced, in order to bring under one e 
of view the principal chemical facts which relate 


to this salt. I have given, in most cases, an exact - 


account of the quantities of the different ingredients | 
composing the mixtures; and as persons not much 


⁊kãæe ccustomed to such experiments may be inclined to 
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| repeat some of them, I would caution them not io 
ute greater quantities than are here Specified, Pparti- 


cularly: where the terms ; violent Seton. explo- 


100, Ec. are employed. 


I would not by any means N wish 1 it to 1 5 under. 


| stood, that 1 have exhausted the subject: many 
- more experiments, and much labour and side, | 
are required before the nature and uses of so ac- 
tive a substance can be fully ascertained. 5 


Y 6 
1 find it has been introduced into medicine with 


success; 0 and 1 hope its good effects in that respect 
vill not be frustrated by the high price of che arti- 
cle, as it may be procured at a much cheaper rate 
than it is 1 charged. | 


10 ON THE PREPARATION: or THE. + SALT . 


13 AND ITS, SOLUTION IN WATER AND THE | 
* e Me e 


Finding that a a 3 1 858 8 occasion- 


2 wh from our apparatus for making the new-bleache 
ing liquor, more especially when the fire was not 
N properly managed, or when, by any other means, a 
greater quantity of gas was produced than the liquor 
could absorb; I thought it would be useful to adapt 
do the large apparatus a smaller one, in which this su- 
perfluous gas might be condensed; as the escape of 


It was sometimes disagreeable to the workmen. This 


| 2 oy ingen an rt pn bottle wa a: ares 


by 


at WES Tha 3 $7508 ; 9 N 
'< 1 85 e * 


f 


510 of Pola. 295 , 
ponds my alkali to the gallon) hich I found en- 
tirely relieved'us from the disagreeable smell we 0 
Y frequently experienced before; and, at the same 
time, yielded a considerable quantity of the oxy- _ 


genated muriat. Though the production of the 
oxygenated. muriat in this way be somewhat pre. 
carious, depending upon the management of the 


8 person who conducts the process; (it being che 
> bleacher's interest to condense the whole of the gas 


in the liquor he wants for his business) yet 1 think. 
it the portion which commonly escapes were thus 
5 disposed of a considerable quantity of this salt 
might be made by bleachers with little addition- 
al expence, except what is incurred by the pur- 
5 chase of the 1 ali, and some more labour and at- 
tention. At some of my first trials, about two 
years ago, I found the gas which escaped from the 
materials of one distillation sufficient to saturate 
tw O gallons pf the alkaline solution, from which * 


procured about six ounces, and sometimes more, of 

15 vie 8 after being purified by several chrystalliza- = 
tions. But, having made some alteration in the: 
Sen e I now find, that the ame quantity of * 


a kali may remain for three or four distillations, be- 


fore sufficient gas be furnished to form the salt: 
| Except the person employed be remarkably inatten- 
— tive to his duty. I consider this as a valuable 1 im- 9 585 
8 e 2 55 . of 1275 1 OUT NT 2 5 2; , 
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T gecondary. object... 


The salt was chiefly. 801 0 ; 


during the distillation. The alkali became warm to- 5 
wards the latter end of the process, especially if the 


absorption of gas was very rapid, a quantity of ca- 
loric being disengaged. In this case, a considerable . 


part of the salt soon crystallized on the lixivium 
being set in a cool place, and a great deal of gas 
appeared to escape, which on one occasion 1 cob 
lected, and found that it precipitated lime from its 
solution in water, and extinguisbed flame: and, : 

| therefore, though it had a slight smell of the oxyge- 


nated muriatic acid gas, I believe that, i it consisted 15 : 


_ chiefly of carbonic acid, as the former occasions no 

Precipitation of lime; water, which. the. latter uni- 
_ formly, does. A glass jar, containing 32 ounce- 
measures of this gas, being left over water one 
night, was reduced to about one fourth its bulk. 11 


The gas that remained seemed to contain more o 5 | 


gene than the air of the room; two measures of it, 


vith one of nitrous gas, gave 1 53, wh an OR . : 


1 of common air gave 1.9. 5 
Beſore any of the salt appeared to be bernd in 5 
" the alkaline. solution, I haye constantly observed a 


quantity of earthy matter to be precipitated, This 5 
| was carefully separated from the salt, and, after being „ 
washed repeatedly i in boiling water, was suffered to 
dry; but not having examined it with sufficient min- 
0 uteness t to wy what it 9 5 1 shall content W at 


N 


dic not appear 


4 


_ ith nating some of its properties. 1 did not de ; 5 5 


e 


. Tuble.; in Water. The oulphuric a pi 15 = 
and gave evident signs of muriatic acid, which 
appeared to be slightly oxygenated. -After being 
1 exposed to a red heat for half an hour the above 


: pr operties still appeare ed the same, except with be”. 


___ auJphuric acid.” I thought. the gas, that was disen- 1 
geaged had more of the smell of simple muriatic 
8 acid gas, though along with i it a little of the owyge-. _ 
- nated gas might be. perceived. . The muriatic acid 
1 ear to dissolve any of this Substance 

ceeither before or after. its calcination... With the 


_ nitrous acid, a strong smell of the oxygenated mu- | ; 


5 riatic gas was. produced. From a dram of this . 
Substance, in an earthen retort exposed to a strong 75 
5 b 8 about six ounce- measures of gas were pro- 


uced, consisting of a mixture of carbonic and _ 


axotic gas, the latter of which was in the GS. | 


555 Dh quantity, forming, 4 e about three N 


4 8 


3 of the Whole. 


The form of th exyatals that 39 . in ; 5 5 ; 5 þ 


. the solution of alkali were quadrangular plates: 


3 * were afterwards formed, when the lixivium 


became cool, were needle-like, as were those that 
95 were produced by. Spontaneously evaporating the 
py remainder of the- ley: they appear to have the | 


same property of detonating as the first. These 1 


different forms of crystals appeared on e : 
1717 8 | 


TE 
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the salt i in hot water, and, when cold, seperating | 
the salt and 1 ear water to e 1 7 


by tancously. | En Wer : 


15 frequently e that 8 the alkali be. 
s gan to part with a considerable portion of gas, 
without the admission of any from the apparatus, that 
little or none of the oxygenated muriat was procur- 
ed; and that as this gas (which I have before observ- 
ed to be chiefly the carbonic acid) escaped, the cry- 
stallization took place, and increased or ende 
according to the evolution of that gas. This 1 
found uniformly the case whether mild or caustic | 
alkali was employed. A given quantity of the 
strong solution of potash appeared to produce more 
of this salt than the same quantity of a solution of 

 pearl-ash of the same specific ,,, 

The remaining lixivium, on evaporation, did not. 
Yield this salt, though a muriat of potash was form- 
ed that appeared to be considerably oxygenated: 


since, with the addition of the sulphuric or muriatic | 
acid, it became a very powerful destroyer of vege⸗ - 


: table colours; it would not detonate with ar, | 
or inflame combustible substances With acids; it 
Was very soluble in water, much more so than the 
muriat first formed from the same alkali. N 
© I may here remark, that I think the French 
chemists were right in calling the first salt the W. . 
peroxygenated muriat, as the salt last mentioned i is 


5 e e in some degree 3 e in 5 


* . 


S _ perature of 60?, to dissolve i it; whilst tive parts of | 


Muriat of Pola. 1 227 —̃ 
- the ane experiments 1 Shall use 3 „„ 
senated muriat, when speaking of the salt formed | | 
during the distillation, and on cooling the ORG, : 

; > 1 5 THING e wich the _ TO TICAL Rat A 


„„ or EXPERIMENT * | 
e e of the oxygenated muriat of pra 
5 required about. seventeen parts of water, at the tem- 


boiling wWater dissolved- two of the salt. Repeat. 
ed solutions did not appear to injure but rather 
to increase its detonating property. The crystals 
became much whiter; and a quantity of 55 eee 2M 
matter, before e was Separate 
uu SN nn = F 5 i Ries ied 


vi | EXPERIMENT 1 158 e 
0 1 of this salt was put into a | hols and | 

5 placed i in a Situation much exposed to the light: after 

being kept there more than twelve months, it did 

not appear to have lost any part of its detonating ; 


property. This fact i is contrary to Chaptal's asser. 1 
tion, that the mere e or ns 1s sufficient to 5 


e ) 
. kExrERüExT R 
8 aturated with this salt was expoged to ) the Ts 
ig, Tr Tk months, without e to 115 . 
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228 | 7 | Euperinens on the oH, 7 55 
at all changed . It Vas put into a bottle wich a gro nd. 
stopper and tubes to Which an apparatus was ad- 
apted to receive any gas that s come ober but 

no * viatever was a apr = „ 


£ * 3 * 1 
7 11 
1 7? - 
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og EXPERIMENT: IV. = 5 
ate grains py the salt were fused, by the beat 5 
Li 1 lamp, in a bottle with a ground stopper and 
tube. Aſter having been kept in a fluid state for 5 


about half an hour, 1 found that it had lost two. = 
grains in weight, and that a small quantity of air 


Vas given out, which proved to be oxygenous, by 

the test of nitrous gas. The salt which had been 
melted would still detonate with sulphur, Kc. The 
loss of weight was, I am inclined. to think, chiefly 
owing to the escape of the water of eee - 
55 855 5 805 when cool, 9 pay its re 


FS . 75 : : 


I wad "EXPERIMENT. Rn WOT . 
8 e — 55 grains of the salt i in an 7 an: : 
: 1 procured, by the application of heat, about thirty- 


six cubic inches of oxygeneus gas; the evolution 


of which was very rapid and commenced as Won as 
the retort became slightly red. Forty grains, ex- 

posed in a crucible to a strong red heat, ade, - 

from the mean of two experiments, to have lost 


9 about seventeen grains in veight: the remaining TD 
muriat, being afterwards thrown into the sulphuric — 


"9 FO a 33 OE Sch. of ä 


> N ane OE —O . 
o n * 3 


t f 
. Som hich infecred 8 whole | 
of the oxygen had not been expelled hy the heat; 

| whence the oxygenated muriat of potash may, I 
think, be stated to contain 1 2 0 half; its DOE: of 
ee 0 It q | state. . os 5 . 


n 


„„ EXPERIMENT: vi. 


e nitrous acid disengaged the aides 
muriatie acid from this salt. During the solution of 


two or three grains of the oxygenated muriat in this 
eld, a grain or two of phosphorus was dropped i in- 2 
to the glass containing the mixture, when, a num. 
ber of vivid flasbes appeared in the liquor, darting 
forth at intervals, for a considerable time. This is — 
one of the most striking experiments 4 ever. m 
but a little caution is necessary in performing „„ 
the e wan sometimes thrown out of the „ 
| * mixture . 


: | EXPERIMENT vi. 2 1 33 
Tube muriatic. acid dissolved this At, a 9 85 N | E 
. of the oxygenated acid being given out. AK - 0 
> rains of the salt added to an ounce of the acid ren | 1 — 
dered it a very: powerful destroyer of vegetable | 
colours. This mixture may probably be used with 
| advantage in W stains of wh Ec. out "of inen 

or cotton. 


 Phosphorus added u to this acid NO vith oY 


*; This curious experiment was first noticed by J. Col- 


ben and Was communicated by hap: to the e zome 5 ” 
time __ > EY 


1 o 27 i 7 7 : . = 
3 „ % J : 
= : \ — % ; N : * 9 


E pern on the oe 
duce dhe same effect as wich me 


4 # 2 . EX 1 FP 4 . A 15 4 | Ag | Fog Oy 70 : . 
5 ExTERIMEx 5 VIII. 15 idly | 
9 putting a little of the: salt into 585 „ 


acid, a violent crackling, or a great number of 


small explosions took place, and a very strong smell 
of nitrous gas Was produced, the mixture at the 
Same time assuming an orange colour, which dis- . 
- appeared alter it had: stood 2 short time. A very 
small piece of phosphorus having ag been dropped e on. 
about two grains 'of the « salt (Previous thrown in- 
18 the acid): an explosion immediately” took mn 
2 which blew out a great part of the mixture upon 
my hand; an accident that might have proved OO 
| if I had not had water near me. | „ mt | 


& 2 2 E 
$33} PE $234. N ; „ 


. "EXPERIMENT 8 „ 
1 a great quantity of gas. to 7 Ro OR Or. 
from this salt by the sulphuric acid, which had a 
5 very strong smell of nitrous gas, I put forty grains 
of the salt into a glass retort and poured upon it 
nearly « an equal weight of 'sulphuric. acid diluted with 


Water. With the heat 'of a lamp the gas began to. 


e 


come over very rapidly, and was received in a glass 


. 1 jar placed in a bason of water. A considerable 


portion of it appeared to be absorbed by the water, 
which acquired a yellowish. colour. This our. 
| Giappeared on . a fe- da: s, ang” a 7 


HH Moria of Potach. 


matter was depoxited, which being . ai 
ed and dried, weighed one grain, and appeared to be 
manganese; for, a little of it being put into the mu- 
riatic acid, so far oxygenated it, that it would de- 
__— the blue colour of a diluted solution of indigo 
in the sulphuric acid. The precipitate! before men- L | 
1 that was first produced in the alkali employ- | 
ed, did not appear to have this effect. The quanti- 
ty of this sed IT D ent that I had an opportunity of col- 
br was 80 small that I could not try many” 
other experiments with it; indeed, I did not always 
succeed in procuring it, for T found that unless the 
disengagement of the 55 was ne 1 net de: 


off it could ve . | | 
TY "EXPERIMENT: e e 
- On. two drams of the salt in a Das Reet, T: 


15 7 5 an equal weight of sulphuric acid diluted 
With a little water, and adapted the retort to Woulfes 
apparatus. The heat of a lamp was applied, and pre- 
- sently the gas began to escape, and was absorbed by 
the water in a considerable quantity; to which it 
- communicated a yellowich colour, and @ liquid 
began to trickle down the neck of the retort into 
the receiver. This had continued but a short time h 
before a violent explosion took place, which broke 
the retort and two of the receivers to pieces, toge. 
tte wich several other glasses which were on the ta-. 
ble. 9 was: erer W e DI with. N 


1 


N 
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more plan: before; and. I always found that 
when the mixture acquir 


| 5 5 disappeared on its being exposed a short time to the 
light; a small piece of iron dropped into 7 caused 
| 5 to become transparent immediately. 65 


1 a decomposition of the alkaline base of the salt; as 


some chemists have imagined the vegetable alkali to „ 

de composed of lime and azot; in that case, „% 
peected the residuum would have been the sulphat. 
pl lime, but I-found i it to be N zulphat of pot. 


© | a certain degree of heat, 
an explosion certainly took place, except the retort 
haadd a pretty wide neck, and the neck was simply i in- 5 5 
troduced into a receiver with a considerable opening 5 

N in it without any lute; or, put into water, as in the 
lasst experiment: and, even in this case, I would not . 
advise so much of the salt to be used at one time N 
as is here mentioned. The small quantity of acid r 
wWuas able to collect in this way, by adapting. a loose 
e receiver, appeared to be a weak muriatic acid slightly 5 
©. oxygenated; it was of adilute purple colour, which : 


It was a matter of much surprise to me to * 1 
vo strong a. smell of nitrous gas produced, on de- . 
ceomposing this salt with sulphuric acid. Now as. 
nittous gas consists of azot and oxygen, sup - 
, posing this to be nitrous gas (for I do not assert . 
it to be so, though I should think the smell i in this | 7 
instance an almost sufficient criterion) whence comes 
the azot? At first, I thought it might come from. ö = 


© 
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* 
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T*shallmot hazard any opinion respecting the origin 
of this nitrous. smell; but hope some expetimerits 135 
am at present Part ow; wo, I I can ind time 
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> $0" THE DETO NATION AND INF. AH. 
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WITH: THE: SALT, PRODUCED BY "FRICTION 
"AND TH eee, 
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The detonsting properties of 1. salt were tried 
with various substances in the following experi- 
ments; the different mixtures were intimately com- 
bined by gently rubbing them in a stone ware mor- 

5 tar after this was done ne, one smart stroke across 

3 che mixtures would cause the whole of some of 

_ them to explode at once, and others successively by 


repeating the friction. The sulphuric acid inflam- 


ed most of these mixtures of the salt with combusti- re 


ble substances, the nitrous acid als0 Tall the same 
effect F of Den N N 55 e 51 3 e 
* EXPERIMENT FR . n rHOSPHORUs. 

- Half a” grain of this substance rubbed with the 
Same Wer of the salt produced violent explosion 
with flame! 1 apptehend it would be e 
to use much Water quantities, a as the phosphorus i is 
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composed along with i it. f At present . 
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. EXPERIMENT II. W TH CHARCO . 
I Vo grains of salt with one of charcoal. 
: ly mixed, and perfectly dry, produced by a smart 
stroke a strong flame without much repork.. The - 5 


| EXPERIMENT IL III. WITH PIT-COAL. WE 3 


ee ed «very de Cees neee 
flame and a strong smell of sulphureous acid. When „ 7 


the sulphur was reduced to a quarter ofa the. e 5 
ex losion Was not made at once as | =, | 
. _ cexively. When the prop . : 


increased to three kau of. ; grain it, | 
loud report 


le” appeared to Fs at once, 8-1 
of sulphur and*the's 
3 as e a hess' U 


"a EXPERIMENT" v. WITH SULPHURET an: © 
F a 5 ms ; ee e 2 5 x = % 14 ES: 
of this — a a wei Joud Ae 

vith flame. With half grain © 

| greavery «trong bright pug 5 : 1 
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- phurie acid inflamed this mixture, but not so Tn £ 5 2 5 
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of $4 4 8 
1 g £ 11 f 5 * 
x 5 * * * 
L © * * 7 s „ 8 
: — } 
— 4 . 
F * | 4 2 » U 7 
- y Wo 17 2 — — [ 4 . 
f * ED » * 
9 1 1 5 — 
2 * 
p 7 + * 
| N — 
3 4 F p 8 8 4 
n * 0 
b 4 4 . k — 1 * 
< 7 % Yo * 7 
5 * + o 4 447 * * 
$5” \@ 2 4. ; 
£ * 
\ + : 7 o 
Fas 1 »- 4 5 7 
A, pe vy - * 0 
4 n © a a & - 7 
5 2 F 
5 1 
on — * 55 1 Rf — $ fr 
„ 
5 * 
7 x 
* 4 4 5 : } : * 1 
* 
= oe > Q x — 


1 8 5 5 PEG - 5 | MERCURY. on; CBT TE po de 5 5 5 


ie detonating property of the mitture. The ul. = 


, 
« 
es 
"7 
" 
x 
7 
4 
= 
a 
K 4 
% ? 


Eo: _ Experiments on the Oaygenated 


* $ N : "Y ; . 
n . 3 REES) Fe F ; 9938 13 


; 3 . : 2 
PR 2 * $ ; « . U 8 1 3 4S . 2 7 * TO « s 1 Y "ne. 

. 8 8 - be X 4 2 £3 » N « . W — * : % 8 3 „ oe” 7 
4 g ES N 6 OS. * „„ Ft: 3 5 * 10 8 N 35 8 7 — 1 8 ks - 2 8 5 

a » 5 5 N SIS 4 ö LES x Y 8 5 

: * 1 5 * * : 


1 - EXPERIMENT. vn. , WITH SULPHURET or 5 
3 5 e ARSEN 10. Orpiment.) 5 


tk 


1 8 


a. A grain or two! of the salt rubbed wks wil u er 
Eo „ of this substance produced little more than a 
WV˙F flagh: but "grain of the salt with half a grain of the 
Co k _ > 8ulphuret gave a strong report, though! very little 
friction was used. Reducing the quantity of sul- 
. | cog a quarter of a grain, the explosions were 
weak and successive. A larger quantity of this 
. mixture, than is mentioned above, makes a feport 
= 5 | : dich is very unpleazant, with considerable flame. 
5 ge een ee eee 
* 5 periment with two or three grains of the salt and a 

1 Porion of the sulphuret, by their; exploding in a 
mmoost violent manner, though a very slight friction 
1 1 had been used. The sulphuric or nitrous cite: 
gave a very=strong flame- once moment ws were.” 


| ne 80 chis mixture. ͤö;ͥ See ” 
5 5 x fH A VnI. WITH COTTON.WOOL. 


5 A small quantity of very dry cotton. Vol was 
1 e With a little of the salt; no detonatibn took 
place. The wool was afterwards 88 into the 
0 acid and took fire imme ee, but the” ce 

TOO 4nd would not. inflame it.” „„ 


88 
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the 1 gave a number of successive reports. "The xs J | 
_ eulphuric or nitrous acids, dropped on this mixture, „ 
instantly produced a N flame ascending W's, 
considerable height. „ % 2 
55 | EXPERIMENT. x. WITH: FIXED. Ao 1 
> ” | ESSENTIAL OILS, | Es 1 : 
: bh a 6 0f spermaceti oil rubbed with a grain I : 
>= OE, two. of the salt produced a number of loud. re- — 
| ports _ The sulphuric acid e this mixture; „ © 
] © the nitrous acid f,, al 
15 | "Olive: oil, „the essential oils. of rosemary, juni 1 
per, cloves, carrowway, aniseed, cinnamon, nutmeg, 2 
1 ee mint, and essence of lemon were rubbed 2 : 
_ ._ vith the salt: all of them detonated successively,and 0 
| N of the mixtures as were tried took fire with ES 
. the culphuric BW 5 + 0 1 
© EXPERIMENT XI. WITH SPIRITOF © _ \Þ 
. Rs „ [Ibu 0 dh 
"EE few drops 10 Spirit of turpentine rubbed with 
a little of the salt detonated in much the same 
” manner as the substances used in the last experi- 
5 . e sulphuric acid, dropped on this e 
ure <5 Sa a e flame with a cloud o [ Lyery,_. 
1 hlack smoke. 5 5 1 . by Wo DP 5 „ 
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der. The sulphuric acid inf 
but the nitrous acid did not... 1 
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a xv. WITH PRUSSIAN BLUE. 


No detonations whatever were produced by fric- | 5 
tion, hor did the acids inflar 
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* Chaptal, (Elements of Chemistry, vol. fl. page N ; 
tays, © Prussian blue takes fire more easily than Sulphur, 


and detonates strongly with the 6xygeniated muriat of pot- 
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These alone rubbed with che salt produced no 


1 


detonation b 


i Salt, one grain of iron-filings, and half; a grain 
sulphur, being well rubbed together, 


4 simple frictions but two grains. of 


ofa grain of this mixture exploded. violently with .. 
friction. The sulphuric agid added, caused a few 


sparks to appear; but the nitrous acid did not pro- 5 5 
duce any. Varying the above proportions did not 
N a | 
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except it be brought int ar an intimate 
_ something that has a greater affinity with one of its | 


is constituent parts, than exists between those parts . 


8 when combined in the salt, and that some combusti- N 
ble substance be present: but its oxygen being 80 „ 


2 easily disengaged, renders a little caution necessary; : 


and, as the sulphuric or nitrous acids seem 80 readi- 


5 : lx to. inflame many of the mixtures, I would not 


advise any person to make more of them than is 


necessary for immediate experiment. This pre; N 


- caution may prevent any unpleasant circumstance 
from accidental mixture with the acids, which, ap- 


ä 4 5 5 . great pant of the oxygen *Y a 1 


; most instantaneously.. .. „„ 


„ shall not say much . the 3 of - : 
8 ] e none of the foregoing experiments hav- - 


ing been so carefully conducted as to determine 5 
5 accurately what changes took place; yet, 1 think, 2 


- Ve may attempt to explain some of them in the fol- 5 5 
; 55 lowing manner. 1 With phosphorus, che oxygen : 


Seems to . and form phosphoreous acid ga, 
or phosphoric acid: with sülphur, the sulphureous 
acid gas, or sulphuric acid, according to the rapidi-. 
pol the combustion: with charcoal anf other veqe- 
. 5 getable substances, the carbonic acid: I ith-8ulptu 15 8 
ret of arsenic there may be e e 8 gu, - 
3 ang. arsenic acid produced. . . 


Vs. 


4 85 Sudden producion of = | ik. 


3 
1 N * 


— Bold. . 
| 1 air is most probably, 1 cause 8 the 
loud reports produced by friction, &c, agreeably. 

to the conclusions of Berthollet; and the muxiatic 
acid may remain combined with the potash, and a 
portion of the combustible substance employed: 
but when the sulphuric or nitrous. acids ae b 
15 the muriatic acid'is- certainly disengaged. ” 

„ Since the above experiments were made, 15 

> ſand that a paper has been read before the Na- 


| tional Institute at Paris, on detonation by concus- 


- sion, by « citizens Fourcroy and Vauquelin.* "They 
there mention some of the mixtures 1 have describ- 
8 ed, and their inflammation with the sulphuric acid. 
| They like wise notice, that very loud reports and 
sparks were produced on a very small quantity of 
different mixtures being struck with a hammer on an 
1 anvil. This, on trial, I found to be the case; and 
à little cotton-wool well impregnated with the salt, 
-_ struck in that way, immediately took fire. 
But to get this to succeed, the salt and cotton chould 
9 be perfectly dry: this is a necessary precaution in 
all experiments on the detonating property of chis 


| - | salt by friction, &<. In the paper above alluded to 
i Stated, that sugar, the gums, fixed and volatile 7 
|  . oils, alcohol and ether, do not detonate or take fire 
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„ may FED it vii as an. incontestible 
axiom, : says Lavoisier, that in all the operations 
of art or nature nothing is created; an equal quan- 
tity of matter exists both before and after the expes 
riment; the quality and quantity of the elements re. 
main precisely the same; and nothing takes place 


beyond changes and modifications in the combi- 


nations of those elements. Upon this principle the 
hole art of performing chemical experiments de- 
pends. We must always suppose an exact equality. 
between the elements of the body e _ 


bor of the products of its analysis.* 7 


The subject of fermentation, but more 


8 * 4 3 . 8 |” . Þ . * 4 a F + e an 2 
„ . ES LES TIBET, AT EDS 9 C 


uny the - fermenting infusion of malt, has e 


very lite attended to as an object of chemical en- 


quiry. Diodorus Siculus, Herodotus, and Paci 


tus mention a method of making wine from malt; 5 
"> the modern world wad: Wage: ahi little p. | 08 
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On the Fermentation and 


is in improving the process' or ascertaining its 


e until Dr. Priestley and the Duke of 
{Chaulnes made their interesting experiments on the 
carbonic acid gas disengaged during the operation 


of ſermentation. Soon after these important dis- 


coveries were communicated to the public, the ac- 
_ curate philosopher, whom I first quoted, instituted 
a set of moxt valuable experiments on this subject; ; 
8 from their results established a firm base for 


farther enquiry. Before this period, all was unde- 


_ fined, and the chemist had nothing tb direct his at- 
_ tention but scattered facts, many of which rather 
tended to e Somers 5 to conduct TN 
| innenigatin. e 955 
The dialen r N 15 met a 8i anler 
fete to that of fermentation. The Egyptians, at a 
158 early Perioi, discovered the art of drawing qpirit | 
from wine: Modern chemists have left it in the 
- Aide hands of the il in ormed, and accident has been 
the chief contributor to its improvement. It is true 
that some of the proc spirits of commerce are pure 
and good, but this arives more from the nanite t 
hs wines from which they are drawn than from the 
| ceo skill of the distiller. The sugar- cane and 
NE 8 are See e attenuated by goa and 


| 10 m the still. +. 
was induced to begin this enquiry from a firm po 
1 oo it was 1 mes means of 9 


80 liable to ebmtrnet U em Fae eun 
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eee agents, to produce malt spirit equally: pure 


ich that which is obtained from any other modifica- . 


tion of saccharine matter; and most of the following | 
facts are confined to malt liquor. Many other par- 
ticulars have occurred in the course of my experi- . 
ments which I thought worthy” of notice, and which 
I shall transcribe from my notes. But I shall first 


© make a few observations on fermentation in general. : 
Fermentation is an intestine motion in the s6tu- 


"hon of saccharine matter, whereby a new: -arrange- | | 
ment of its copstituent elements takes place, and 
e is produced, without the intervention of ally 


5 ns agent of any denomination. whatever. 


From the above definition it will appear ine * 5 


55 mean to exclude all other operations from the de- 


5 ; nomination of fermentation, excepting that i m which | 


Voine is produced, and, consequently, alcohol. Bel?! 
Ini says, that all things are full of ferments; an 
Helmont affirms, that fermentation is the sole cause 

- wb almost every transmutationz but the excellent = 

Boerhaave was aware of the confusion which was like- 

hto arise from general terms, and, therefore, limited 

che word fermentation to three distinct operations: 


. Formation of alcohol, the making of vinegar, : 


and the production of ammoniac; since which, . 
VvVoinous, an acetous, and a putrid fermentation Ae. 
been generally acknowledged, —the second as . 

1 8 consequence of the first, and 2 W as a an | 
| WT oy the ya former. 5 


N 7 


1 - On the Fermentation 9 0 . ä 
My present object is neither to enter fully into the 


investigation of acetous acid nor of the cause of pu- 
trefaction; but I shall make a fewremarks1jpon each. 


Io produce vinegar. (which is chiefly obt 


from fermented liquor) the presence of an acid is is 


necessary, such as the tartareous acidula; but it may 
be obtained by other vegetable acids, as well as from 
gums and amylaceous fœcula dissolved in water. A 
heat of from seventy to ninety degrees of F abrenheit's 
thermometer, is also necessary to the production, of, 
vinegar; and fermented liquors will become acid 

- under tl is. temperature by the solution of the tartar | 
S only; yet a perfect yinegar cannot be formed in a 
= close vessel. A free access of vital air is absolutely 
5 necessa 10 the. production of acetous acid, but is 
5 highly i in Jurious to the spirituous | fermentation: add 
do this, that insipid mucilages or gums dissolved.in | 


I water become acid without having been discernibiy 


ppirituous. Why then should the making Ak vine. 
gar be called fermentation? FF 
The production of ammoniac, 206 is el 
1 10. putrid fermentation, arises from the texture of - 
the solids being destroyed, and the nature of the 
| fluids being altered; and it is a well Known . 
dat many vegetable and other substances never un- 
dergo any sensible vinous fermentation, or are form- | 


edi into vinegar previously to putrefaction. In some 


1 | of my. experiments on the fermenting infusion „ 
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3 entire completion of the spirituous fermentation, 7 
whilst the air was excluded and the heat never suffi- 
cient to dissolve the tartar. It has been before 
observed that a heat of from seventy to ninety is 
required to form the acetous acid, but putrefaction : 
will take place in a temperature of forty-five. l 
putrefaction of vegetables volatilizes and reduces 
them to an earthy: state; but, to mark the phæno- 
mena of vegetable putrefaction, and to distinguish : 
it from the putrefaction of animal matter, will 
form the subject of another essay, in which 1 shall 
endeavour to prove, that the production of nitre 
and the formation of vegetable mould, might wich N 


equal propriety be called fermentation. as the pro 


duction of ee both being e of 8 ; f 


 trefaction.” 5 g 


eee must, e tie; ex consi- : 
* as a general term, and supposed, according . 
to the opinion of Helmont, t to be the sole caue 
5. almost every transmutation, or it must be limited os 

to express some definite process by which one or 

more gpecific products are obtained. In the. latter 
case, the most common application will certainly: be 
deemed the most proper, viz. the production of alco- | 


hol, by an intestine motion, in the solution of sac- 


5 otber agent Whatever. . 5 e 


- Yona chemiats are of opinion, "has inp or $ 


E „ 


ccharine matter, without the intervention of * „ 
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48 On the Fermentation an nm ³ 
gummy mucilages, barley, c. pass by a sort of ſer- 
e into saccharine matter; but of this I shall 
Speak more at lauge e e on dhe 5 

1 of making. - 


No other ki 3 matter is js ep of 5 


5 fermentation, and it is necessary to observe a pro- 


per proportion betwixt the density of the liquor ind -© 


5 the quantity of yest; for, although artificial fer- - . 
ment is not absolutely necessary to produce fermen-' . 
dation, yet it has a tendeney 62 is Elk. e 0 
5 eee its progres. 
The heat of the liquor boat ths be td hey | 
: cording to the density, as a greater or smaller de- 


{+ gree of heat is excited during fermentation, accord- 


ing to the 18 of e matter: MERE 2! i 


eontains. 


3 1 which 1 fo 4 ntation; - 
together with many other interesting particulars, may 
be found in an ingenious essay inserted in the second 


volume of the Memoirs of this society.“ I shall, 1 : 


_ therefore, proceed to a description of che instru- 
ber. by which I regulated the gravity of my worts. = 
The scale of my saccharometer corresponds to 
_ that of Blake's, but the form is materially. different. 
It is 80 constructed, that a. plate above the ball i: 
| micindy age tocomainazcale of e 5 
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 gravities, including the strongest and weakest wor ts 
with which the ez nts were made. It 1 
With 0, and proceeds by equal divisions to 80 
Ae, Which cannot be properly attenuated 3 | 
out repeat - fermentations: with large quantities of 
pes. g In, the middle of the plate stands a ther- 
mometer, graduated from o to 1007 the use of 
which will * explained by. and by. The divisions 
Y in the scale were made on a supposition that „ 
1 Vas abour't two pounds the quarter, whereby every 
. varying degree. Fat : should be found in two e 
| 85 „ equal quantities had been dran from two 
different kinds of malt, would ee 2 Hifference | 
in value of so many sixpences.. 

The saccharometer. ought to * a by 
an assay vessel, ee is iu nothing m more. they APE, 
FTT 
a When it is to be d © d, i fill the. ee ay jar with wort, 

. reduce i it to sixty degrees of heat. Then leave 
the instrument at full liberty i in the j jar 5 13 OL 
1 
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i vill dest at the proper 12 — of e 


6:4 


"ib be found TAO the e 8 2 51 rave er I; 8 1 = 8 
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clurate; yet, „there are other principles in fluids! besides 
their gravity, by which they resist the admission. of a de. 
Sc scending body, and the first of these is that of uttraction; 


in such a flu 


„„ 5 e 


2 operating powerfully on bodies: composed of he- 

terogeneous particles, must have considerable influence 1 
id as wort. A tendency to cosgulate i in the N 
os e and an W to e in 9 255 . 
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When the above 
Hollowing will 
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with'@ view to werten their relive vues, 


1 * erbse arranges, \ 1 "Ws . . N - „ 
in che following order. 1. All those chings which of their: 
own nature are greatly disposed to ferment, so üs imm 
diately to begin this operation. without any other ferment; : 
such as the juices of ripe zummier-fruits, which are 80. 
strongly disposed to ferment as scarcely to be kept quiet 
without the help of things that prevent fermentation.. 80 
=_ | likewise & paste made of flour and wates, and laid in a 
| | warm place cannot then be hindered from fexmenting. 
| : Hence, we need not be solicitous about a first ferment, be: 5 
cause nature spontaneously affords it it every where. 2. The mn 
recent flowers, thrown to the top of beer, i in the act of fer- "cn 
mentation; for, if this rarified frothy: matter he mise 
- | withothes fermentable liquors it greatly promotes their for „ 
mentation. 2. The same matter now become heavier and „„ 
Sunk to the bottom, provided it be not too stale, till re. „ 
tains the same virtue, thought in a less degree than tte 
Fn In this State it is called lees; and being vy mo. ES 
ion mixed with its o wine, it often occasions a new — ! 
eee will excite it in other subjects. 4. Cas „„ 
dia, honey, manna, sugar, and the like inspissated juices. bp. 
And paste of flour fermented, or baker's leaven: for, thouagg 
1 may be preserved, for years, fresh and swNeet, inadry 
pPlwKsce, and kept from insects; yet, if wrought ich water into „„ 
5 5 à⁊ saft, sweet, and. close paste, and lightly. covered in a warm | 
place, it will, j u an hour: s time, begin to heave, swell, a.. 
5 a. ome bl full of cavities, change its smell, n 
endes anc) self eee eee pats ee „ 
and thus becomes that proper ferment, which gave the 
origin! name of this whole operation; because, when © 
thus prepared, if a part of it be mixed with other fresh 
| pantey not yet e . causes it to ferment much. 


— 


— 


A 


05 . on de Fermentation and | „ 


| Z : 50 as in the first and second experiments, and 
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II. "Whether the ferme tatioi ought: inde EE 
on in open « or close vessels. 1 3 8 a 
III. The effects of. different factitious airs on fer. - 


4 . „ n % 4 


3 Fre rom a 4 e ble e 8 experiments 
on artificial ferments I Shall select the six following. | 

1. I took four ounces of wheat flour and a pint | | 
of water. The water, when mixed with the d, 5 
was about eighty degrees of heat, and the mixture ft 
Was placed i in a temperature vary 7 | Ng from e 85 2 - 1 
10 e for five das. 5 

To a mixture similar to Dry ve and of 

w_ same lepree of heat, I added an ounce mu. 
riat of soda, (common salt) which Was also left i in a 
1 varying from ee to re, 
. Bye days. | „ 

3. The same e of water ind 8 ere 


put into Nooth's apparatus, and subjected (as in -- 
"oy $ Experiments): to the action of the carbonic | 
TORY gas for five das. 

YA A Lage of. strong infusion of malt # * was ebe. 


5 matters; e to the Adel of ks; every way pene- 

trated by the subtilty of the wines they before dae ee 

become extremely apt for raising a quick and violent 1 | 

mentation in fresh liquors put into theme. = The white | 

eue ben vn to a 1 e 2 ity . 5 
3% „„ the Prattice of clean. z. . 
bf: * The AE; e 1. Mason, (which: is in- 


vented i in the ee of the Society for the Encou- | 


, * » * 1 o 5 * 5 — ” 1 
7 8 4 £ I > 5 8 - * * : 2; 8 
0 x „„ þ , 0 0 


ö = | 
A * 7 
X F * * — 
N : s 1 
: . 5 f as | 
bad; . 4 3 mn 
x . * * : 
3 5 £ 7 271 
RO. , wy ' 
347 4=--< 8 
* » 8 : 4 P 
£3 — 1 Pa 
0 1 4 
I % xt 
> 8 e, 
4 * 
EXP - * 
* 7 


"Iz r 9 _—_—_ \ = | 
I 1 N e — Nee 5 0 TY TY 
q A ö e ö * NON 1 5 N 
3 ; y a . ; . * yo: 2 hor 25 9 8 
* A n . Pp NY TT. * 
1 n 2 2 <q : . 4 * 4 
F Ne 5,00 e EATERS 2 2 8 5 e 3 
NF 32 n v5 \ 4 SEE Fee 8 7 * 3 
„ dn 2 . = 3 * bY Nis Sg. 
4 $ 5 SID „ * : p [oo G7 
62 p 8 T 7 $714. 1 
=; — 232 . y HE Tr 
2 2 — . op : 
2 : : 383 3 4 # 
7 5 FE OA 7 ö 8 
12 A 2 n : : * 
4 3 5 
7 ; 5 V4 8 — 7 
* * 4. 4 > 
* e * 4 \ . 
3 F+ AID : 
7 2 1 4 
8 ; 
: 
2H £ 
ry 8 
4 


| Ditilletion'f- Ardent Spirit, 15 253 


Wks the ame Wen for an equal length 'of On 
une. e : 1 1 5 
6. To! dtibeier” quart of mls liquor was EY 
"Wide ounces of a Oe infusion 'of 1 8 and treat- 
ed a bore. oy SOT 
6. An 0 quantity If the ieh of As vas 1 7 
put into the middle part of Nooth's apparatus, e 
No Hy (like the flour and water) to 5 action TY 
8 carbonic acid gas, for five days. 1 
All the foregoing compounds began to ehen 
about the game time (four days aſter the mix. 
3 : 15 ; türe was ma e); but in order more fully to assertain 
5 "their re real LL I took 3 px renin into each of of which | 
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; 2 3 ot. Arts, Manufactures, and " Commerce)" 
| "follows. 4d ET opti Te ox 
3 e Procure three vessel of different sizes or ; apertures; Os 
one capable -of- holding two quarts, the other three or four, i . 1 
and the third five or six. Boil a quarter « of a peck « of walt 55 
for about eight or ten minutes, in three pints of. water ; 7 
and when a quart is poured off from the grains let it stand 
in a cool place; till not quite cold; but retaining the degree: 
of heat which the bre wers usually find to be Proper When — ol 
they begin. to work the liquor... Then. remove the. vessel a 
- 7 into some situation near the fire, where Fahrenheit's ther- 55 

5 : mometer stands between seventy and eighty, and thers let it 8 

_ . remain till the ferm mentation begins {which will beinabout + 
. thirty hoürs; add then two quarts more of a like decsc- 
0 5 5 tion of malt, whet cool; and' stir it well in the larger sized 1 5 
vessel then Reden as before; after Which; add an equal _ Bo 
Who =. more and mix all i in the largest vessel, and it 555 1 
. ME e for 9 of TO: gallons,” © 
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1 2 5 on lle Fermentation and 


* 1 Pes three, gallons of wort, of 3 1 1 8 
Ae One of the above ferments was put into 
each vessel of liquor, and they were all placed to- 


gether i in a temperature of filty-one. degrees, 3 
eight days; at the end of which time, each Parcel was 


separately distilled, but the quantity of spirit obtain 


ec vas 20 nearly timilariin . that I have kept no 


account of their respective producis. It must, how. | : 


ever, be observed, that the quantity of spirit formed 
Vas much less than might have been produced 3 
assistance of a little yest; at the same time it is 


2 4 


jecting solutions of saccharine matter to a proper 
temperature without the addition of an artificial fer- 
ment. "This is a farther proof of Dr. Penningtons 
opinion, that worts would ferment without yest, 
though a much greater length of time. is 5 
. operation is not a perfect 
With respect to the Doctor 80 opinion fl 8 
3 of bread, I think it is by no means conclu- 
He takes a quantity of dough, and subjects it 
285 ee ons three Werz, of an bour, 
or! "then comialt HMSO; Obtamed 
some water but n no EE from whick he concludes 
dat bread i is not raise by fermentation. Had the 
Doctor wid that a complete fermentation was nt 
necessary to raise barrage 1 should have had no ob. 


3 thesis. An operation is iy 
n e in nine or 0 kuren hours, according to to. 
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1 own experiments, Ed „ This S 
= was suggested on my first reading Dr. Ponning- | 

's Inaugural Dissertation; but, i in order. more 

kay to satisfy myself, I took a gallon of wort, o 
Which I added, at a proper temperature, two ounces 

” of yest: The mixture was made in a glass jar, and 1.30 

: observed all the signs of a beginning fermentation, 
9 2 as. a a motion excited in che liquor, the bulk of 
| pearance of Opole e together wich a an in. 
f_heat;” After it had stood three quarters 


came over. It may be u 


menting n malt liquor, in an equal length of time, 

ES when we see the products of each turn out exact 

5 alike, and when we consider that dough of itselt 
1 ferments i in a few days, without the addition of Joo 
we have, at least, presumptiye evidence that the. 
i 5 "0s of bread is a beginning « of fermentation. Fg 

Ae have made s some additional experiments to pro- 
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ee ferments from molasses, sugar, honey, | | 


2 andthe expressed j juice of 1 ripe fruits; but as 1 found | 
, 3 them ; all 2 25 inferior to, the 5 Nowers of Vine, or 
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7 7 an hour, | I dixtilled ; it, but not a drop of spirit . 
inge that this is but — 2 
gative fact;, but (when » we observe chat a similar 
Cbange i Is. effected i in the dough to that 1 in. the fer- N 
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. #2 ball now. wv proceed to the. 8 Nh quiry. 
ter qi spirit obtained by a free Þ 


| mission or A a total excl ision of the atmoxpherical | 
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Boerhaave mentions a free FE Fre 


sion of the common air as one. of the things neces- 5 
Sary to promote fermentation, and his opinion has 


prevailed to the present day: for Vr. Chaptal ob. 
serves, that i in order t to debelope this fermentation | 
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there is required, firs, the access of air. Now if 


these assertions were .trye, 1 my account of the's ; pe- 
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ration of fermentation would: 'be esse run Wrong; 


Art 


but the following | facts will Prove, that 80 80 Ne from | Z 155 5 


a free access of: common. air being necessary to "the | 
F. 5 5 8 5 * 
Pirituous fermentation it is highly f inj jurious. 


I took a bushel of malt and infuged it in a "yy 
cient quantity of water of 1 1 805 155 heat, 1 5 * 


and then drew off six gallons, | ee dn oy 
N . . . ite 
bs With water. of 200. of heat 1 again ir ad i 


me malt anot! her hour, "and. drew off a an e . 
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Diztillation of Ardent Spiri 
ORR 
\ Oftes, the e een 
as follows. ys 1 8 7 a 1 5 

"The fire infurion-had Ey bur dbgrees'of: den- 
| ly, he cee Fore, and the third cg. 
1 „„ 

- "The ain gallons” of cath e ee dt 
| into two equal pars the one for clox the other for | 
open fermentation. ra wore ee 
_ ounces of yest respectively the first two parcels . 
6s of heat, the condet ge, and the Arne 85 2 

The reason of operating on liquors of differen . = 

— Genies, and pitching them ar different degrees of | . 1 
1 beat, vill be explained hereafter. They are now to 

be considered as e — 

1 of one fact. . — 5 4 

The vessels 85 Ki the open e eh were 5 EL 

"4 equally wide, or rather wider, at the top than te 

bottom. Of those for close fermentation I have >=: 

- | given two drawings i in plate IV. fig. 1 & 2. I pre. 

ber eng the ends of the tubes ine in water, - 

as I think it answers the purpose better than com. 
| mom alves; If ch vx be clo round he tbe 

it is. equally air-tight, and the resistance of the was 

ter will not be too great for the elasticity of the car. 

. ³1¹ꝛwꝛʃ¹˙¹ ͤd ol 

ane e in e wagon; nor is there any fear of 1 

© the 1 the air in the vessel . overcome : „ 


vor. v. f IS 1 - . 


8 


; 


85 * ; > . ; , 1 + * 2 IS, 
3 » * 1 1 . 


9 i 
LES s. 
. 
: 
3 
: 
* 
8 5 
* 
* 
- 
& 
F 
\ 
5 
— 
- 
| 
* 
* 
1 - 
1 


| vessel were then carefully 
„„ a were as follow. _ 


EY = TABLE OF THE QUANTI 2 
or THE SPIRIT OBTAINED. BY THE I „ 

5 3 | Gallons of Density in] Heat at [Ounces wn Degrees below pr 3p A | 
F Wort. ſeach expe - Which the |spirit pro- „%% 
5Il5, 1 miment, 1 yet was 1c Faced, | in the clos- 1 8 

„„ 1 RT > 3 5 — — 4 — ed Lebsel. vessel. 95 
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two equal parts. 
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nion is, of mixing 


ments, var ying the! density and hear of the liquory' | 


as well as fl Kyo ones euer ae 
ad the Spirit produced was always equally in favour 
of close i in preference to open fermentation.” This 


Was also the case whatever modification of: fer- | 95 
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URIC matter E used, whether molasses, sugar, or 
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Potatoes. with bread as an ect of, 
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on ei⸗ Fermen a 

ty of my 1 fermentation. - i on reflec. 
ion it would readily occur, that there would be a 
ciminutich of bulk in that which was fermented in 
the open vessel; but it was 80 great, ihat 1 ks 
- an error had been committed i in dividing * 
the liquors: however,” from repeate 
the difference was 50. evident, that I made the two. - 
ons e more acc curately t to 
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taken pla ] vessel, 5 ana we have good. 
| groundsf for zupposing that it is an actual diminution, 
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 sideration of, which we chall not! be d ber that, 
by Pathak Ong, 3 
This part ie 3 too . . 
0 be deft without a little farther investigation, aa 
 50me chemical vriter of eminence have Stated, that 
it was pure unadulterated carbenic acid gas /which k 
3 off by fermentation; others, that it WW 
carbonic acid gas combined with pure aloohol; while bo 
many have supposed to be an union of gas, alcohol; 


5 * 


and water; . but one, whose opinion I have deen, 5 
be med. tobe what it ill the « e 
| e A. * 
bie ( $186) a an observation bf some curiosity respecting 
1 the formation of vinegar. He placed some distilled wa- 
= 1 ter above the vinous fluid i in fermentation, to impregnate 
ie with carbonic” acid. The water, "thus eee „ 
: afforded 1 1 and, at the end of x some -months, adepo- „ 
tion was made of a substance in flocks, which-was a ans 
"on Oy of vegetable. — 
. Lavoisier says, ben this gas is carefully. athered,  - © 
| 55 . is found to be carbonic acid perfectly. pure, and free | 
: from admixture with any other species of air or 5 05 N 
=_ - ed She translator -observes,” et that the perfect puri — 
must be: taken with some allowance; for it almost 8 - SAT 
l believe constantly) contains some alcohol, Denton enn. h8f̊ 
siderable quantity of aqueous gas or water, in solution. 
The Jatter does not . its ae RN rmer does in 
dome degree,” ) pre ou 
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ment; Bt ig water was FO to * he action of 
8 fluids, which came over in a gaseous state for 
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Ne 


: been confined to hydrogen, oxygen, and a mixture 


. 15 into each of which was put. 
. wort of Mn 6 
ded four ounces. of yea... Ak. 
; 5 fixed. a. by 
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means of a stop- cock and «crew, 
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gen and carbon, brought to che state of an oxyd by 
means of a certain portion of oxygen. Fe ermentation 

is the mere separation of its elements i into two Po. 
tions, in which one part is Oxy 
pence of the other 50 as to form carbonic ia ; 
_ whilst the other part is disoxygenated in favour of 
ren and is oben into the 3 
725 I Was from! a ron of chese circum 
 8tancos, that I was induced to y what effect an at- ö 
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hy en on 5 part of the aubject have , 


of the two. The hydrogen gas was. made 
2 water an iron-filings by | heat, 
the sulphurie acid; and the oxygen gas was obtainer 
from the oxyd of manganese. The Processes 
were conducted i in the following ! J 


oules similar to that represented in PL 1 


ol some factitious airs. would have on 5 
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ae. 3 
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8 aa; od en the elastic dude aready 
produced. These operations were continued for 
. 5 eight days, and the bags were replenished with WR. 
gas every twenty-four hous. 
The particular phænomena attending TY ern 
tation of the liquor in each vessel were in no respeet 
f important, excepting that the flowers on the surface - : 
Es 4-2 were not equal to what might have been expected if 8 
nu o gas had been forced in, and that into which the 
5 hydrogen gas was e 8 much n us the 
the othertwo, _ Vr 
From observation Th was, at. Cs, scarceh y able to. a 
e e whether that supplied with a mixture of 
* one part oxygen and two of hydrogen, or that which | 
I 3 5 5 was supplied with pure oxygen gas, had the better 
. - but, from close and 3 a chains it 
; Z _ appearedin favour of the latter. % 
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5 ach, which, is 15 Akne eee in Calabria and Sig - 
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products as auger. The analogy betwe 
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| Thus ncobhodimost i is merely ; an arbitr 
| © ecess1ly to a person Wh 
Russian tongue, as necessity is for unavoidableness to 


| circulty; ; hodit, verb to walk; and os, 


. 1 ee 


8 5 'On an babe Nat written FOOTY 


And; fa 1 ch 


e compound word is ; formed from! an ; | 


| by Big denoting a simple idea, bearing some 


relation to the idea now to be represented, modified 8 
gi one of the second class of arbitrary WE... 
1 have only farther to obzerve concething Bis 55 
2 of signs, that I consider every word, the mean. 
ing of which is not indicated by its Structare, as 7 ah 5 
arbitrary mark, whether It has been 80 originally « 


LITTER : 


5 1 5 not. If we have lost the signification of its Sonett. 
. | 2 tuent parts, ve can only. gt a knowledge of its. 
meaning by being told that it mean 


ins 80 and 80; ; and 
is preserved by memory alone. 
y mark for 
0 does not understand” the 


this Knowle ge 


1 person who does not know the derivation of the | 
word necessity, But a Russian would be at no low 7 


to know the meaning of neobhodimost, though he 


bad Seen It for the. Hirst time. He knows the Lien. 


8 fication of the Various signs of Which it is compos- 


ed, viz. ne, negative; ob, prepoxition, expressive Of 
the tefmina- 5 
tional Sign, denoting quality abstrac ty substantiat- - 


1 ed. - Farther, he would observe that the verb hodit 


1 modified by the terminational : my, expressing that 


| | the substantive vith which 'verbs modified by this 


ign 1 is Joined, Pos5ess the capacity of undergoing | 
the action öf the verb so modified: thus, hodimy = 
hed, e . 1 
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On a. * U b 
| conveys the boy: bw of, neceasit | _ - 
HY vx out of its way: ah tn beg 4 
such word as .unwalkaboutablengss w - 5 
It is evident, that to the mere 1 4 
the words catalogue, philosopby, philology, © 
bio ,astronom FRO e e „„ 1 
ma chere are ag much arhitra „ 
by Eg Meng a 1 
5 his be A ad to introduce ix into dur te = 3 
eee | Ra 4 RE 
: ingome, of chem purel ly. English, the 5 19 1 
the idea. denoted 5 5 19 0 ö 97 we . 
© 4 _ only perceive 1 that them word, 6 eneral or - 
5 other class of ary LO 
| are, we have Said, of 0 f a very different nature — 
3 le ideas 5 8 
{ 7 LR” 
Be The rat nag th " 
2 human invention 9 
ee 15 A 
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ndr Wie renders very doubtful) is we 


perception. of the human mind is superseded, 


EL. 1 dau, made copious, without fatigting 3 
8 memory. The 
signs. The one contains those which ate 5 5 : 


re are two Uivisions of this class of 


 hently fixed to, and Constitute part of words; 


bthers ale Occasional) employed in denGtitig"the the | 


relation” words bear to each other, ds in the de 
5 of ? nouns, e. Thall take no: notice of tis 


division of modifying's signs here: it 18 evident'they | 


could be casily provided for in Welble 

"The permanent modifying signs may Be divide 
- th prepoxttionat aud terminational.” If ve com 
pare the prepositions of one language With tobe f 
'_ another” we Shall find, "that if he simple a arbitrary 
© aig are not equal in number, yet iere are; * 
"every" tongue, either simple or compounded' ones to 
express all the possible deen which's in be 


JJ 


It must de allowed that” every prepoiionhas 


scheme reed chat 
ing of a preposition is oral, and in characteristic 
language must be determined by the same means. 


The absolute meaning of à word is determined . 
e precise signiſi * the e eee 


* 


1 e e By it the need of a new Sign 9er er ry 
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. 1 other words, 
8 Ln which the 3 is 5 Thus we Ld 
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[2 by tits application,! ina police hs case, 
pend on its absolute meaning e 2 
we take into account: its place in a sentence, its re- 


; * &F EY 13 Lf + 8 1 33 Fo gs As, 


s, and the nature of the subject 
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| at 6 aan wy Ay 
of his pronounciation; but they” also say, 


Ke Wat ue 6, gte Ae E pede + 
Kr "as -mankind find no inconveniency in this in! 5 


nate meaning of words in their oun tongue; 


5 it appears to me, that they will find no great diff: 
culty in perceiving the meaning of the application | 
ol prepositions by a vriter in A strange language. 

| Bur'chould any inconveniency-ariv from dis cue, 

I think 1 may venture to say it would scarcely es 
resent generation, e e 5 
form mode of writing would soon introduce an 


tend beyond the 


| uniformity 8 e or . AM; 125 e 
Ws nao Fs 8 5 1 0 e V N 1 4 5 LET 
| tions s'of chk six languages I have mentioned, and 
csbew that each of them can be translated into every 
other 
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=this-I think is obvious Il chall only give 


some examples of their use in composition; and 
- thereby, I hope, 1 shall establish a point very ne- | 


ry to be ascertained, viz. though compound 


"= Reed: to denote certain N my be com. 


57 to enumerate the prepo- 
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286 On an Univercal written Character, =» 
| poxed of of different simple words, and, « diff __ 
prepositions, by people of different nations; vet 5 
they all serve to denote with PAY, the mean; 
ing to be conveyed, and are readi understood by : 
all. Thus to express the idea we annex 10 the | 
word Erorcunce, the Greeks, use en P uC% 5 che La- 
tins, hronuncie; the Ruggians,. vuigouor 5 
dutz; govorit, to speak) the; Germans, aussprechen 
the English and French have adopted the Latl 
word. To denote the idea denoted by the Eng- 
. ligh, word foretell e have in 6 eK eehte de, 5 
nin Latin, predico;. in Russ, predsbazat: (pred, - 
5 1 eee man, | 1 


e i er 7 5 794% 155 . 
In these examples there . degree 
1 eameness in the mode of, composition, thou 5 | 
- the different words al have. rt absolutely te 
2 Same meaning. Tb compounds, however, all exe 
press distinctly the ame dg But other words 
=: are used in these tongues io express the ideas indi- 
catſed by the above examples, which convey very 
_-— _ different meanings if taken positiueſy; and yet, when _ 
LY _ [figuratively, are easily understood. Thus ta 
express what we mean by pronounce, zthe Latins 
| 1 sometimes use proſerre; the Rusians groimacit 3 
|. (pro, through, is out off; nacit, to chrry.) I se if 
| that @veyyerAc is translated pronuncio.: To ex. * 
N vs ts ol. ee, e > fad ad ns va. 1 
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1 # '> Kg before; ; 5 1 make 1 pred- 


; vestchayou. (vestchayou, 1 inform). In Englich, al- 
” T we use predict, foreshew. 55 


We may remark that the lh of these 9 : 
| of much modified by the subject to which they, are 5 
applied: thus we say indifferently to pronounce a 


. word, to pronounce judgment, to Pronounce a man 


innocent, Sc. The Latins, by no means, confine the 5 


use of the words I have taken notice of to denote 
What we cz 


men to use words i in a sense different from their Po- 
_ sitive meaning. This is a circumstance 'of Ver 


great utility in beautifying language, and ing it = | 


for i a wonderful variety of expression. ; 
As prepositions are signs denoting some circum- 


_ 1 ſtances immutably connected with the nature of . 
they must exist in every language, under 7 
. some form or other. It appears to me, that a com- 

5 mon sign for each of these would recal to the mind 

| the circumstance denoted by. it; and, at "the Same 
time, the way in which it is expressed in the oral ot 


ae Be 


= : language of the reader of an universal character. 


pronunciation. The Russians Say, HET 
dai mnæ Tech viaigovorit, (let me finish or speak out 
- my. speech). This figurative use of words gives 
additional facility to the construction of an universal 

i character, as it chews that i it is customary among a all 


0 e these hints will be nnffickeat mo te ths 5 | 


268 os an FOI? writes dme 5 8 
the cofistituent part of language, which may b 


4 


led prepoxitional, 1s probably. the same in all Vi 


| guages, and that it. would be easily represented i in 


characteristic urting.—1 Shall nom beg leave to C 
call your attention to ckose signs of oral language, 5 
which I term permanently terminational. Here, 1 


ſbink, we see the same simplicity « of contrivan ; 
and efficacy of operation, , | 
the prepositions. 

A. small change i in the 9 5 2 any & the. _ 
class of signs, is made t to denote an idea 
distinct from that intimated by the original sign, and 


Vet inseparably connected with it. As many 8 


minationals have been contrived, As: there have been 


 perecived kinds of these distinct yet inseparable ideas. | 


The number and efficacy of this sort of signs 
em to be the same in all languages. i 11 f is need. 
E less to exemplify the "whole here; their number is 
5 not great, but their operation Is. extentive. . 

Terminationals modif the meaning both of ben. 
; and nouns: they. transform nouns into verbs, ani 


verbs into nouns. A very few examples will 25 5 5 


; plain their use; * and at the same time, point out 
_ how easily this part. of the structure of k NE guage 
be 5 in characteris stic wing. | 


* £54 5 


which Is e e 1s in 
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3 n adjective; expreaaive. of the = of the noun. S 


1 from which i it 1s formed, thus; — e e 
| e lila, ee; * er y 
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atin, aanguis, zanguineus; corpus, 0 


SIS, 


German, ölut, blutig;leib, teiblicks . 4 


| Engl blood, 9 la 54h. 925 8 3 8 5 ö 15 
cha il A thai, in = he: 3 85 5 


1 much of the original sign is retained as to enable us 
to perceive it. The change produced on it is only to 


: fit i it to join with the terminational mark, in a man- - 


n ( r that does not occasion a disagreeable sound. 


e mode, however, of 


e is. ; not 1 9 I believe, in any lan. 

guage. Several terminations are used to express 
"the same thing, and are used according as they are 
- ; best Fited | to produce an agreeable sound. Several 

15 adjectives appear to me to be 'synonymous; thus thus, 
- beauteous and beautiful, bounteous and bountiful.” Iti is 
2 with much hesitation that I differ from my much 


5 valued friend Dr. Anderson i in this respect. But 


5 However f this be, it would be easy in characteristic 5 
75 writing t to invent signs ? even for the terminations 5 
fectly synonymous. r- 
regularities i in the formation of this class of oy 5 


* 


7 which may | be deemed per 


tives produce : no confusjon in oral language; the 


deb, 1 thous h expressed in a different way, is still | — 
aracter ahn * 


the same. "i in an unive real: * 
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e 8 * See wn. vii. page 785. 5 ala Pt 


oY 
1 
4 * 
i 
A 
14 
74 1 
8 - 
7 het. 
2 
oy 


„ 
* 
2 
4 
oy 
25 
1 d 
* 
5 
Xx 
by. 
WY 
＋ 
F : 
: > 


class. - To define the meaning of adjectives, and 
es is a york of : 


3 e a 3 . 5 Sn - will bi a 0 


recalled to the mind whenever its sign is scen, and 


will be expressed in the manner usual i in the lan- | 


' guage into which it is translated. „ N 1 5 1 
| It is farther to be remarked, 925 e language 


8 has not adjectives derived from. the same words. 


This defect. i is supplied by constructing w with the 


genitive case, But as both these ways of construc- _ 


tion, viz, with an adjective and genitive case, are 
proper to all languages, as. far as I know, though 


not in the same individual Words, I think the diffe- 7 
' rence. of idiom, | in is case, can produce no con- EY 


fusion. Thus, in English, we Sa) equally, the souls 
ET Powers, or the powers of the Soul. In Russ, they 
use lacchestva dushi,, ES. hatchestua: Aushevnij; ;. VIZ. 


| qualifications of 1 the Soul, or the Soul s quali ifcations. 


In Latin we. can only say wires, animi, that lan- 
guage not possessing an adjective. derived from | 
animus. It I Is evident,, however, were A. Roman to 


See Soul's, Powers, or dusheonij Silt, written. in charac- : 


ters, he would. be atino loss to Koo the 1 ns 
20 0 FAN'S it in Latin; words, 


the e import of 


N 


„„ 


5 language; 15 CP «hall 3 hint 805 an appropriate 
ation. will, be found predominant | in each 


: reduce them 12 determiriate. cla 


I ey * 
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on an bis b Drs Clarke, 29. 3 


Sten in 1 wo 


- difficult as it may appear to be at first sight, and 
would therefore present no insurmountable Obstacle 


10 the formation of an universal character. Pit. 
Another terminational sign converts an acjec- 5 

| tive; however formed, into a word expressive or. © 

the quality denoted by such . 1 


; substantiated; chus— = 


0 In Feen Wo a | gelen: ; pane, . . 


49%, lions. 5 


3 * oF * 
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ge vyatoi, Sevyatost. | 235 


8 . - 


1 gulig, giitighett ; pr printight; ; 


Heilig, leiligkeit. 


Engl good, goodness; meek, auen; 5 oh, 5 = 


holiness. © ” 


French, bon, bonte; = — en caintels. | = 


As in the formation of erde 80 in this case . 
„ aleo, there are · in all languages more ways: of form. - 
5 ing this class of words than that which I have ex © 
emplified. | There is in every tongue, I believe, 
a predominant mode; and 1 believe the examples 


I have given are instances of this mode in the 


| tongues from which they” are taken. In Latin, we. HER 
| have many terminations in'tudo and tia; thus, oe DG. 


ance; but, from some little « enquiry into. 1 
this subject, I am apt to think, it would not be 0 


5 Li, hon, bonitas ; ; bean tenitas 5 | anc, 55 


Ks, zn, Magee | amcernoi, ' eernost; 5 


* % 


292 on an e . Cha racter,/ i 
| tiludoNolinadoy pr 


udentia, constantia, &t, In Rus, 
there are many examples i in suo, as pos toyans tuo, . 


(dconstancy) Sweerepstuo, (cruelty) ubros/v0, (mur- 
der; from ubit, to kill). In English also most of _ 


„„ 1 compounds retain nearly their ſormer 
terminations in preference to our on in ness; thus, 


3 5  Conslancy, variety, fortitude, solitude, Ss cane Sc. 5 
It appears to me that this variety of te ä 


N 1 the constituted languages would ative: no con- 
fusion in characteristic writing, The marks denot- 


ing this class of ideas would be translated into oral 7 . 


language, according to the custom of readers; thus, 
TEES if joined | to prudent, It would not be rendered 1 into 

5 Iish, firudentness, | but. prudence :\ if to fortis, the 
: Latins would read rh, 8855 not e ; and 5 


5 5 0 others. 


Another . Sign, To may be = - : 


EY Jed adverbial,. is to. be found, I EY 


language. Its eee is well hhown, yon 855 | 


amples easily found: 
75 | juuth, Justement. 


Terminations are 58 i Find! 10 ba vie; +4 2 
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the verb asserts its nomi- 


= is employed. It seems prob 


sign was invented before the verb itself, which ap- 


ou to me only a noun 800 
chat a person is employed a 


uence that many verbs are formed by 


1 liubit : trude, trudit. 


burt. = Liebe, lieben; We arbeiten. 1 50 * 


Tape, co laue 5:20 


0 
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i ed, as to denote 
ut at We find of 
2 terminational sign to the mark, denoting the name 
2 the action or passion its nominative is engaged 
n; thus, we have from amor, amare; labor, laborare;, 


7 be 
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There is a verbal termination which seems to in- 


chat supposes this action is still going on. 


mination is easily discovered i in all 
is very much in use; thus 


— 


#437 


j - 


Ta) 


Fe 


A 


In e e apt 32 


\ 
4 
2 
"ae 1 
: 
I 
x 
F 
x 
— 
- 2 
5 : 
: 
. 
* 
4 
* 
4 
8 


9 
* 4 
K 
x 
1 


n 
5 
et 
* 
0 


N 


NG 
Ls ; 
EE; 
5 ES 
5 7 % 
5 
” - 
A 


<P * * 


\ TuyTHpEa, - 0 Us, 
 Typ#ous Jhoaxew, Sees. 


* 


"eas the name of the action of — 15 


. 
** 
o 
IV 
+ 
57 
7 


In I | n, Mee W conservs, congerudtio; = 
2 admiror,admiratia; guberno gubernatio. „ 
Russ, uveschevayou, uveschanie ;* ; zochranyagou, 5 


sochranenie; Abe 4drvlewe ; ; „„ 


| TEL © upraviyayou, upr avlenie. ED 1 5 
Ts Gee, Ich erinnere, erinnerung: Len 3 . 
. 5 orballung : 3+ Ich: werwundere mich, ver- Ny . ; 

— wunderung; Ich regiere, 8e A W 
age, 41 The words Oy” the'sa 8 a ; 
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It is di seen, ü 1 in Necerben language these 5 
words are often perverted from their strict mean-' 
ing; thus, we use admonition,. for adbict; Trition, | 
for care, andeven carefulness, Sc. we do not, how- 

ever, find any inconveniency from this incorrect 
| way of speaking. We are, in fact, so accustomed 
to speak "figuratively, that we do not perceive any 
ümpropriety in it. The existence of this class of 


__ - words shew us, how mankind, 'even in their rude = 


state, discovered the need of inventing signs to de- 


note their ideas with Accuracy. "BD: marking such 


_ ideas, the simple rtifice of a mall change in the 
original sign is still employed. In my opinion, in 5 
characteristic writing, the course pointed out by the 
original inventors of language must be followed · 
We chall find their mode of N prongs the er em. 


13 | 


Pie and the most effectual. 9 Ee 
Besides * nouns demea from bebe, 


1 not mean ee ad 


1 10 ich have 0 ce 2 donde. 
as a part af this class of words. Vf. 
There seems to be two kinds af rink a ects 


80 one may be called active, andthe other passive. 
The active verbal adjective denotes, that. the 
- hat eee which it is joined, i is capable 
of exerting the action indieated by the verb N 
Which it is derived . It differs from the present par- 
tticiple in this, that the participle assert, the substan- 
ive with which it is joined to be actually perform- | 
ing the action denoted by. the verb: the verbal ad- 
jective only points, out its capacity of doing 50. 


"Him English, this class of verbals terminate in ive: 5 5 


some of them may have been perverted from their | 
original meaning; but if any person will consider 
the import of this ending, 1 make no doubt he Will 
readily eee their true by 2 uſe : ene baten 
+ L have given. „%% ĩ—·: 7 e 
- nk ; of this kind, I RB hs: 


5 among the Latins. They seem to have er- 


| pressed this idea by a relative and verb, or by 
ute gerund in the genitive case: thus, the phrase 
1 Percepioge faculiy, they translate facultas gu per- 
„ cipit, or facultas percipiendi. Tbere are, however, 
some examples of this class of words in Latin, ad- 

| hesivus, Passivus, indicativus, Sc. The Russian 


language is very rich in this class: thus, eee | 15 


OY o TIE wow 8 to over. 
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ion ws for 3 
| Mea cke chatthe nn with "which: it 1 


The other verbal ahve In ment 


6 | rongues; + x Example. | bags 104-4545, doi 4 thive 9747 . 

I Lad, ils amabikt, h 4. „, 

S _ Kuss, vidimij, liubimij, m menaimij, Taue. 

a. *" English; vivbley amiable,” changeable, rurable. ' 
N : © French, visible, aimable, Tango M. 45 . 


ä v 1 . 
5 ee len ekamples of 'the ue of | Mn. 
dhe te kinds of signs which L chin ;contitute lan. 
gauage. If the mechanism of Speech, be zueh as I 
W represented, 1 hope the partial enquiry I now | 
: 5 present to you, will afford some hints that may con- 
_ tribute to render the formation of an universal 
charattet more easyg by establishing 4 principle, on 1 4 
7 „ ; hich persons who” may be induced to prosecute ; F 
E | rs this important object, may” proceed with a certainty 
1 5 of success. . project of such magnitude” cannot 
7: 8 exetuted without much: labour; and if executed, 
5 its practical application / could not 3 . 
. keel, ve hers raed te 
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98 an a nn written Character. N 2 97 ; 


5 one a be accomplished. The invention and use 
of letters, I make no doubt, at one period of so- 
ciety, would have appeared as chimerical and i im- 

| practicable, as the invention and introduction” of 
an universal character may appear to many at this 
day. Vet letters have been adopted almost uni- 
versally among mankind; and their use has been 


found so important, that to introduce them, where 


5 they are not known, may be reckoned one of the _ 
greatest blessings that can be bestowed by. an en- 
lightened nation. May we not hope then that an 
invention, still more universally useful than letters; 

1 will at last meet with the countenance, and engage | 


x the attention of every true friend to mankind? - 


In addressing these hints to you, I hope, 1 all 1 
in some measure contribute to your amusement, 
and entitle them to some attention; but I conti. 

: bute still more to my own. satisfaction, in having by 
an opportunity of declaring | how much 1 have pro- 
_ fited by social intercourse with you, and how much 


1 an honoured by your friendship. 1 . 
f wich the warmest- sentiments of 


- 15 1 love and Sem, 
5 bon nes obliged ans 1 5 
e most humble ervant, 
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the on genated muriatic Acid, and a; De. 


Scribtion of a neu Apparatus for Bleaching 
Clothis uit that Acid dissolvrd in Water, with» 
tion enen _ cn hoe 


out the Ad 


EO e e | 1 lf 
. nA ene oe. 


cies, and necessaries of life, haye derived | but little 


advantage from Philosophers. A view of the history 
ol ants _yill eyince the justice of this observation. a 
In mechanics, for i instance, we find. that the most 
important inventions and, improvements haye been 
made, not through the reasonings of ee 


ee but through the Ingenuity of artists, and 
not unfrequently by common. workmen, The che- 


mist, in particular, if we except the pharmaceu- g ; : 
; tical laboratory, has, but little, claim on the arts; on : 
the contrary, he is indebted to them for the greatest : 


discoveries and a prodigious number of facts, which 


of the art of making bread, of the vinous and 


Y 1 * 1 EAHA 0 mls, 5 


ſ 


| be a arts, 3 aupply the 3 convenien- 5 


form the basis of his science. In the discovery 5 5 


acetous fermentations, of tanning, of working | 
__ ores and metals, of making lass and soap, : 
of the action and application. of manures, and in 
numberless other discoveries of the highest import · 5 
ance, though they are all chemical processes, the 
chemis has no hare, V 


lite he knows 


The process of dyeing the turkey. red has 


known and practised eee eee . 
most uncultivated hations, but its theory is not yet ä 
understood by philosophers: The manufacture of 
indigo and its application have beer long known te 
ie platter and the dyer; but it is not more dan 
ien years since a true theory of them has been form- 
ed. The art of printing, ot topical dycing, is of _ 
the; greatest antiquity; but the theory of this pro- 
cess, and of adjective colours im plain dyeing, was 
c F ee "Henry EE in in the” 


5 he of its . could not Ve ks to ihe = 
ra of. pneumatic ch 1 
this momein, have e ee the cause 

of the destruction of the colouring matter ef ve. | 
getable substances, if the discovery of the oxyge-" 

nateck muriatic acid, and its effects on colouring” = 
8 hot pointed it 6 out to us. 1 nen 8. 0 5 


>. hin than wa ol changing) 8 
„The art of dyeing hass 
= 1 a | big ns of perfection” without: . 

te aid of the chemist, who is totally ignorant 
of the rationale of many of its processes, and the; 

ol dus gabject is of u late date. 5 


We might; even at 
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indebted | to the justly celebrated Scheele d am 
happy to. pay this tribute to chemistry after. _ + 
| — montſying truths, which I have stated above. 

M. Berthollet lost no time in applying the oh 3 
| perties of, this. curious and highly interesting sub- 
stance to the most important practical uses. His 
experiments on bleaching with the oxygenated mu- 
riatic acid proved completely successful, and he 
did not delay to communicate his valuable la- 
bours to the public. The neu method of bleach-⸗ 
ing was quickly and successfully introduced in- 
to the manufactures of Manchester, Glasgow, 


Rouen, Valenciennes, and Courtray; and it has since | 


been generally adopted in Great Britain, Ireland, ; 

France, and Germany. The. advantages. which re- 
sult from this method, which accelerates the process 
of Whitening cotions, linens, paper, dec. to a really 5 
surprising degree, in every season of the year, can 
be justly 5 15 commercial people only, FE 
Who experience its beneficial effects in many ways, 1 
hut 8 in the 7 5 my png wv their. 

3 

Great dikeuldes, for 6 Ws {pat wats bw. 5 
ges, arising chiefly from prej udice and the ignorance 


of bleachers in chemical processes. These obsta-. _ 


cles were, however, soon removed, by Mr. Watt at 
Glasgow, and by Mr. Henry and Mr. Cooper at 5 
Manchester. Another difficulty presented itoelf. ich 
ag 1 e fatal to the. SUCCESS of e 1 


on. ü e wes my Wi 


for dating d aeid and combining i it with Wate 15 . 
| for this had been supplied in a very ingenious 5 
manner by Mr. Watt and M. Berthollet;* but for 
Ty in g and d bleaching goods in 
this acid and its süf- 
ting” 1 pete its application in the 
| way oy nnd used in dye houses. Large cisterns 
8 erefore ba in which Pieces of suff : 
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5 erthe ea FO . oo complex 
: forthe, use ofe manufactory; Mr. Watt's 14 better; - but” 
a range c of four, five, or six hogsheads, or rum-puncheons,: 
connected With one another in the manner of. Woulte' s. 
= istilling apparatus, is preferable to either of them. Agi- 
2 tators, on M. Berthollet's principle, may be applied. The 
| retort or matrass should be of lead; standing in à Wẽwater- 
bath; its neck should be of sufficient length to condene 
the common muriatic. acid, which always comes over, and 
18 should form an inclination. towards the body of the re· 
tort, 80 that the condensed acid may return into it. 1 bey 
leave to observe here, that I always found the quer 8 
\ be strongest when the distillation was carried on very Slow: - eto 
ly. I have also found, that the strength of the liquor is 

8 much increased by diluting the vitriolic acid more than 88 
is usually done. The Hollowing e afforded voy. 


93 15 255 liquor, . = Oo re gy ts 
Three parts manganese. e 55 42 500 
1 9 4 Eight parts common salt. . ee ee 
5 e Seiz; parts oil of vitriol. 5 55 Harker = 
1 15 8 8 Twelve parts water. „ ng 
1 Au I 4 T's II Fe £254 #5 Ty 


z e propartion” of mantanese 5 s to yariation th, 
33 8 its , e | 


\ ot 
. 
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. ſocess * Bleaching with 


vere uae; and the liquor wo | 
them, the cisterns were closed with lids. But this 
7 method was soon found to be. defective, as the li- 

quor could not be ae diffuced; the pieces were, 
therefore, only partially bleached, being white in 5 
some parts and more or less coloured in other * 
Various other contrivances were tried without sue: 5 
cess, till it was discovered that an addition of 8 
ali to the liquor deprived it of its suffocating ef- 
| fees, without destroying its bleaching powers. The 


process began then to be carried on in open vessels, fe 


and has been continued in this manner to the present 
period. The bleacher is now able to work his pieces 
in the liquor, and to expose every p 
its action, without inconvenience,” This advantage 
is unquestionably great; but it is diminiched by the. 
| heavy expence of the Alkali, which is entirely lost. 
It is moreov 2 
added to the liquor, though it does not FI” its 5 
power of bleaching, may diminish it; because a So- 
lution of the oxygenated muriat eee whicck 
diebe alkaline bleaching liquor, in nothing 
but in che 7 proportion of alkali," wilt not bleach at 
all. This is a well known fact, from which ve. 
_ infer, that the oxygenated muriatic acid will 
lose its power of destroying the c6louring mat 
ter of vegetable substances, in proportion as it be. 
comes neutralized by : an alkali. But as we chould_ : 
” not content oursclyes With inferences however Plau. 5 


j x 


| 


part of them to 


er to be feared, that the alkali which is 


OS 


b 


| 5ible, with the truth may be” established by experi- 


5 ment; and as I thought the matter of sufficient i im- 
portance, I made the n e on the 


ine 


I beg 8 premise, ch l in all ew experi- 5 
ments, I made use of one and the same acid, which 5 
vas kept in a bottle with a ground. glass stopper, 


and secured from the influence of light. The 


manner in which I made the experiments was sim- 
ph this. I weighed, first of all, a bottle filled with . 


the colouring substance which I meant to employ : 


* 


# id It has beet AND” Hola the 8 | 
genated muriatic acid by a 8olution of indigo in sulphuris 
e This method was inadmissible in these experiments 
on the comparative strength of the bleaching liquor, With 
. "nl without alkali ; because the sulphurie acid would have 
decomposed the muriat of potash, and thereby produced 


I then weighed, in a large and perfectly colourles 
bottle, half an ounce of the acid, to which I imme- | 
diately, but very gradually, added of the colouring 
substance contained in the former bottle, till be 


acid ceased to destroy any more of its colour. The 


bottle with the'colouring + substance was then weigh- 
ed again, and the difference between its present and 
original weight was noted. The same 1 12 8 


observed. in all the experiments. 


[ » 


- EXPERIMENT x. 


> iy half a an ounce of oxygenated. muriatic wid, I 
| added a solution of i in e acid Tug by 


4 
1 
. 5 


le pooh aria; £13 | 303 5 5 
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: drop, jt till the oxygenated acid ceased to destoy 
any more colour. It destroyed the colour of 1 7 


: 2 of the acetite of indigo. Vů'j 


| EXPERIMENT 1, „„ 
wp repetition of Experiment L. The bes of - 


— 


+ 165 grains of acetite of n was e n 
this experiment. „ 1 19 „%% 


ExTERfEvr In. 


8 


1 3 of Experiments 125 5 11. . 


colour os 160 n of the acetite was e 


- 
hats, o 


" EXPERIMENT Iv. 


= To half an ounce of the oxygenated - muriatic 
7 acid, were added 8 drops of pure potash in a liquid 
state. This quantity of alkali was about sufficient 
to deprive the acid of its noxious odour. - This 


mixture destroyed the colour of 260, rains of the 


” 


OOO ng 3 ton 


"EXPERIMENT v. 25 


? Ac 


A repetition of Experiment IV... The colour of : 


| 14s 8 of the acetite was ord. 1 5 


— 


DE errors. {1 POE, hats to a Solution: of indigo in 401 9 05 
TR Phuric acid, after it had been diluted with water, acetite of 
lead, till the sulphuric acid was precipitated with wg a 5 


| The . e . in 28 acetous wigs” 


"6 + + 
2 = 5 TOE ou . : . 4 5 5 : 
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A 0 
| To half anounce of the oxy et N ic ” 2 
10'draps of dhe zame allali Vene, Wien n e 1 
. the colour of 126 i of Me acetite of Go | 
BE _ EXPERIMENT. n!. 4 
A mixture of half an/ounce of the oxygenated = 
"acids and 15 drops of the alkali, destroyed che e- — 
lour of 120 grains of the acktitetof —— 8 


Though I had taken the precaution of 1 „ 
the sulphuric acid, for the reason stated in the fore: 
bent e 1 OD ed ee, ” 


$4 
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e r dh Pancd of te ebenen aide — 
acid, a decoction of 'cochineal „ 
acid ceased to act on its Wasen It dearoped the LD 
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1 . EXPERIMENT VVV 
= A 10 half an ounce of the acid, 6 Gepe bf the 1. ” 

300 alkali were added. This mixture e : 

de colour of 7218 grains ) "the decoction. | e 


EXPERIMENT: XI. 85 


Eight Ae of the alkali” were ard widy half 
an ounce of the acid. This mixture e e 
8 of: 305 cares of the decoction. | F 


40 . view of the 3 of 8 . 
experiments, it will appear, t that an addition of pot- i 
ash to the bleaching liquor impairs its strength con- 
ehe This diminution of power, and the 


expence of potash, are a serious loss 1 in an extensive 


manufacture. It would, therefore, be desirable o 
have an apparatus for the use of the pure oxygenat- © 
1 muriatic acid simply dissolved in water, which 
- 1s at once the cheapest and best vehicle for it. This ; 
Spanne must be simple in its construction, and 1 
obtainahle at a moderate expence; it must confine 7 
the liquor in such a manner as to prevent the escape 1 


Ar 


| 01 the oxygenated muriatic acid gas, which is not | 


only a loss of power, but also an inconvenience to 
the workmen and dangerous to their health; and . 
must, at the same time, be so contrived, that every | 
part of the stuff which: is confined in it; shall cer- 

axial and PRs be 9 to the. action 908 ” 


WS 
2 


. 5 
— 


% * * 7 ry - — * 
— 2 3 8 A 1 & 


r r oP WH Gear RAT .” 


— . ¹' . ²˙¹¹ CGG ̃7 ͤů . — . 8 
K * : * F * * en I 8 


4 a EH a * L 9 SE Fo om” ” 3 
199 , * * 2 OO L "4 EE Pr be) 2 RY 4 ; F \ 
* < 0 
1 d wy 2 
5 11 : 
R * 5 8 4 — 1 
* * 4 £ — — # 3 5 
25 + 5 1 8 ” y 6 .: 5 
N 8 3 * 6 0 4s - - 2 * 
* er e — 2 * \ * ie FIRE 225 4 2 3 7 
4 * bb 2 F a | 2 a 2 r 2 123 _ $3278 of EDT ä * 
# 8 ＋ * * 85 * 2 10 2 =" : COR Oe 7 1 
% « * 8 i » 4 > 
. * * * 
— C * y 
24 4 1 * . 
y . 4 . * : 
mm” = 
% 2 1 8 : 
a - * > 7 
* i + * 
+ — * « „ » 
A 7 
3 
* . q 4 » 
5 * * Fr * 


. 
* 
* 
9 
— 


* 
** 
N Ln 
o 
, 


POR 
= { ” 
* f 
ented 
. . „ : 4 5 ; 
* 1 #7 
tion OF 1t 
4 
7 * > 
* 
pos * of 
rawin 3 
: * 
1 * 
> * 3 
# 
5 Rh 
4 . ol 
; 4 
» "OP e 
1 
528 4 
4 4 1 
5 3 
* * 
3 
& $ 
1 
5 ; 
X £ 5 * 3 
% * Ut 5 
4 
1 0 F 3 
+ 15 
WS Y 
3 : x 
5 > 
x 
8 
* * 3 
— : * 1 
"1 b. 
2 4 
2 * _ 


. 
* 
f . 
inv 
con 
5 
5 N 
1 
25 * 
4 
7 
* 


% 
* . 
A 
& 0 
9832 P 
5 
Fo. 
ed 
Joe 
. 
I 
EL 
7 
3 
F135; 
PRE, 
185 
* 
A 
7 


* 
p 
8 
* 
* 
* 
* 
, 
H 
* 
ga 
C 0 
5 8 
* 2 
* e 
5 
4 
8 4 * 
2 i 
3! - # 
8 
4 1 9 7 
6 , 
4 1 
2 7 4 
"> 
WERE * 
3 
"4 
2 
# 
ok 
11 35 
5 
1 


*F 
EASY 
0 
N 
2 
bo 
. 
1 
= 
£ 


9 


— 
% 1 


EY 


oryg 
gular 


; . 0 ; s - 5 ® : 
7 pe 2 — DO 2 . 
Es ; 0 5 : ; > > k 
5 2 
3 8 8 2 5 ET 
* $ £ FTIR 
da 9 N n Is ” 7 54 
. . 3 * F % +> 5 9 
* * 4 CT „ + + N 78 
* ha " "and = Sz » % , A * 
— * . 
1 *Y YL O 4 2 * — 7. 
1 ; . : . 5 22 : ks 


* 


— 
* 
+ 
* 
> 
* 
x 
* * 
* 7 
J 9. 
* 
1 
vn 
F > 
9 
1 0 
* o 
- 


* 
# 1 
* 

9 


55 n 
2 3 4 
* \ 
1 * 5 
24h 
* 
S 
3 PIES 
PP: 
* * 
: 1 
g F * 
* 9 
Youp 
"I 
x * 
1 
4 1 
F A. 
: : 
\ 
bo 
* 
. 5 iy 
* *. 
4 mY 
5 * 
i * 
x 
* 
* 
1 


8 Rx 
Pp Ls 
y 
41 +% 
* 
1 
: 
# 
. 
2 
1 
* 
7 i 


1 1 _ a 
5 4 : * 83 pes 
3 , 
5 £ I - 5 
N 8 > : R — 5 * 
* 9 < ” — 4 
. ; — * 5 - * : 
a * > > we ; 7 * <A £ 8 
7 4 = 2 g a * — 
6 % f A 4 * 7 * » . * 8 1 
FS 88 5 RT. a 
5 — 0 x - ; "Ray INES $ £ 
+ a — Nen 188 * Gp * * 8 
7 ; 2 > 9 1 2 5 8 2 . 
> 2 ' W EIGE E 7 * A airs v O 
; 8 pi : 5 8 5 0 3 
8 * N — * Sam * 2 2 
8 * 4 
* % 7 3 + . wh 
% - We - g : . „„ * Ie 3 W 
2 s 3 x 
5 ; 5 , 2 EPS, . : « 
* . 4 v Xp = - F 6 N — ” 5 SY 
. Ds, 8 : > "s . 2 >, ; 
MoS . 3 K ; ö : Sik * 
» n - 17 * 2 1 s 7 7 
. 4 0 4 2 i * 8 
2 v "IF 1 RE i — £% * * 1 N 
5 - ” 4 5 7 * 3 
<% * 8 Q P v9, SY 0 ne "y 8 
1 * - * 7 bs * * — 
% 1 "4 : N n g * $ 3 — e { 
93 * 7 2 1 — 1 * r 
* — 51 — FR : ; is ” . "Pp * | 4 
: N 5 * * 8 5 1 x; 
My bes off > 3 b — 
— 7 4 o 4 : - 
* NN 2 8 LEY X _ 2 2 A 
* 7 A . „ c N - N N : * = 
8 \ — N : FN 5 2 3 


— 


4 


CTY 


— a * 7 - 
LEES ih Bader Als. Ad th A Ste hp, DI Ne BE ns Zoe Act, Get ea FC * 
$ , . 
1 : * 
* 


— 


: &* OS yo in Err Ong 


F — 


* 


— 


8 


. 25 =) I ace 


EY One Proceis of Bleaching wich 1 


. n. 4 4 7 5 HF 
3 * 1 
155 CAB. | N 1 EN Was 1 
"es RE i S 
„ os 274 ols IO 
77. 1. 0 e w_ 
2 & 2 2 4 ga © 
- E i 


ED Y ESA 1 EY 5 : 
aer C "2 $5 I 57 ih 


4 . rae * 2 
4 2 5 n 
y * 5 
WY 5 1 17 3 8 5 pb ; l 8 
Rt! * * „ » 
8 FFF 3% 
"UTE, 32.3% 


* 


e/app al 45 bende 
hleng dell leistern, KB CD; made. watextight.” An 


Ta, * - 


1g 4} Abssstien ef 


E E, of ash or beach wood, is firmly fixed to the middle 


1 


: of. the bottom CD, being mortised into the ends of 


_the cistern. This rib is provided with holes, at FF, in 
ch two perpendicular axes are to turn, The lid, AB, 
5 2 rim, G G, which sinks and fits into the cistery. Two 


* 


* HH, are fixed into the lid, their centres being per- 


ü th ode: = 3rd 8 
fr PK ; . 2 SEA . 
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1 is introduced into the apparatus.” 


. 1 
S 25 * * 905 n 
* * 


i tubes, H H, and Fear in the ket, Þ F 


pendicularly over the centres of f the sockets, FF, when 


lid is upon the cistern. At I, is a tu] Ie 
4 \s it is necessary 
_ the space within the rim, GG, be airtight, its joints 
di the lid, and the joints of the tubes, muk be very close; 
d, if necessary, secured with pitch, ee 
Ks K L., made of ash or beech wood, Jas ; through the 
A piece of 
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5 M, is is bees ver ti ht 0¹ 
LY : . 1 2 8 ge Per ay, 
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Ir piece of canvas. . N, are pieces of 


ap 


cloth rolled ü "upon the axis 1. "Two plain Pullies, T0; 


e by which the 
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ud "the : axis K, 1 


axis is . | 


are fixed to me SEED in order to prevent s the 8 20 5 


| have, r P. | 5's e 575 Tora EATERY Passes he. 
cord, R. This cord, which is fastened on the opposite 
; 15 = | aide of the lid (see fig. 2), and passes over the small pul- 
58 bo: ley S, produces friction by means of the weight T. By 
Ee the pisot and . Vs the liquor i is let oy when ex- 
os = a © hausted. 
99 55 3. 


A \ plan of the 6 apparatus with the lid taken off, 
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The Aon. af this „ are Sa | 


he the purpose of bleaching twelve or fiſteen pieces 5 


ol calicoes, or any other stuffs of equal breadth 
and substance. When the goods are ready for 
bleaching, the axis, L, is placed on a frame in a 


} horizontal position, and one of the pieces, N, be- 5 5 
ing fastened to the canvas, M, by means of wooden 
cskewers, i in the manner represented in fig. 15 it i 


38 upon the, axis by turning it with the handle, 

This operation must be performed by two per- 
sons; 3. the one turning the axis and the other direct- 
16 the piece, which must be rolled on very tight _ 
and very even. When the first piece is on the axis, 
the next piece is fastened to the end of it by skewers, 


and wound on in the same manner as the first. be 
same method is pursued till all the pieces are wound © 
upon the axis. The end of the last piece is then 
fastened to the canvas of the axis K. Both axes _ 


are aſterwards placed into the cistern, with their 


„ sockets F E, and the lid is put on the FE 
 cistern/by passing the axes. through the tubes H I. | 


_ The handle P is put upon the empty axis, and tha | 
_ pulley Q upon the axis on which the cloth is rolled, 


* the card R, with the e Tis put wund : 


n 
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20. oa. Process of Blurking with. 


S and 25 the pulley 8 The use of the fiction, L 
produced by this weight, i is to make the cloth wind. 


: tight upon the other axis. But as the effect of the N 


veight will increase as one cylinder increases and 

tze other lessens, I recommend that three or four 

weights be suspended on the cord, which may be 
taken off gradually, as the person who works the 


machine may find it convenient. As the weights ” 


hang in open hooks, which are fastened to the | 
cord, it will be little or no o trouble t 55 ear them Mm 
and to remove them. e e eee 


liquor is to be transferred from the vessels Iv, | 
Which it has been prepared into the apparatus, 
by a moveable tube passing through the tube 
Iz? and descending' to the bottom of the cistern. 
This tube being connected with the ves 46, by 
5 means of leaden or wooden pipes provided With 
. — hardly any vapours will escape in the trans. 
fer. When the apparatus is filled up to the line a, 
the moveable tube is to be withdrawn, and the tube! 
| closed. As the liquor rises above the edge of the 
i G, and above the tubes H H, it is evident that 
no evaporation can take place, except where the 


ö ings / being eel es thet Bleaching 1 95 


5 rim does not apply closely to the sides of the box: 5 | 
© which will, however, form a very trifling surface ik 
dame carpenter's work be decently done. The clok 


is now to be wound from the axis L upon the axis | 


1 5 E, by turning this; and when this is accomplished, 
 _ . the handle P and pulley Q are to be changed, and 


F 


' the « oxygenated muriaic Aa. a 311 5 


the lad is to be wound. back. upon 775 axis Is 
This operation is, of course, to be repeated as of- 
ten as necessary. It is plain, that by this process 


- of winding the! cloth from one axis upon the o 


the strongest, but also because it requires a nun 


of revolutions, when the axis is bare, to move a = 
certain length of cloth in a given time, though this 
may be performed by a single revolution when the 


axis is filled.” Experience must teach how long che 


goods are to be worked; nor can any rule be given 
Fi respecting the quantity and strength of the liquor, in 
order to bleach a certain number of pieces. An in- 
_ telligent workman will soon attain a sufficient know- _ 
| ledge of these points. It is hardly necessary to ob- 
serve, that, if the liquor should retain any strength 8 
. alter a set of pieces are bleached vith, 25 it may % 


2 again be employed for another set. 


With a few alterations, this apparatus might by ; 
5 made applicable | to the bleaching of yarn. 155 for 5 
instance, the pulley, O were removed from the end | 
of the axis K, and fixed immediately under che 8 


: tube H ik i it were perforated i in all directions, and 
s tapes or strings passed through the holes, skains of 


Varn might be tied to these tapes underneath, the 155 | 
— Pa 80 as to 6 hang. down towards * bottom of 15 7 


every part of it is exposed, in the most complete 
manner, to the action of the liquor in which it is 
immersed. It will be necessary to turn, at first, 
very briskly, not only because the liquor is then 


— 


— 


s 0e l: Process of Bleach 
_ the box... The apparatus being afterwards filled 
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_ which on an average amounts to 15 per 0 
cent. must 155 added to 'the po: — ones 0 8 . 
Fe 1 I 3 4 


a 1 ban of the quo, it being the ame in both cases, >, 


with | 


with bleaching liquor and the axis turned, the mo- 
tion would cause every thread to be acted upon by 
the liquor. Several axes: might thus be turned i in the 
8ame box, and being connected with each other by 


| _ pullies, they might all be worked by one person at 


che same time; and as all would turn the. same way 
_ and with the same Coons os bin eg not =O 
ee each other. J LONE 

In order to shew the ee of een 


"tis more clearly, I request the Society to attend to 
the following statement of the expence of a given 
quantity of bleaching 1 77 17555 8271 without a. 
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60 1. of oil of vitriol, at a 6: «per 1b.” . . = 
Jo ÞÞ- of manganese . 26 
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addition of alkali. The value of this bs ml 
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v 20 lb. of pearlaahes, at, 6 d. per Ib woes . 10 0 N : 
85 But it appearz by Pre e experi. . 1 855 1 
ments, that the liquor loses strength by an 1 0 
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bn 8 from this calculation, that a certain 
qua 10 ntity of the liquor, for. the zuse of my apparatus, _ 
f costs only TE 5 8. but re the Same "quantity: of 2; 
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3 by a 33 7, In of C e 
in a NEGRO. By Mik RS FISHER. —Ex- 
tract * of a Letter from Mr. pe Pem- 
1 berton to Mr. Thomas Wilkinson. wes 


N Tp 


" Commenced) by Dr. Hom, . = 


140 preusk 1818, aer. 5 


15 £ 
rarisesteaie, September, gl ie, 


5 gs {4 Henry Moss, of African dessen, W 
sited me; and e e uficate, of E 
| following i is a cOPY 4. hs nd, th 
I do hereby. Gry, thes 1 have 0 
quainted with Henry Moss, who is the Pe: 
hereof, upwards of thirty years, during the whole of 
which time he supported an honest character: In 
tte late war he enlisted with me in the continental 
army as a soldier, and behaved well as such. From 
the first of my acquaintance with him, till within 
two or three years past, he was of as dark a com- 5 
plexion as any African, which has changed without 
any known cause to what it is at present. He was 
free- born, and served hie t time why 1 5 85 1 
late of Charlotte county. 
„ Given under my d the ad tay of er. 
| kante, 1796 EG 
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e Hour Bulford County, 


3 
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e Change of Colour i in a RY ou: 15 


Heney Moss has all the features common to the 


| African tacey though hot atrongly impressed. He 
is forty-two years of age, and five ſeet six inches 
of the 


| highs + Phe borders of his face, at ibe rot 
hair on the sinciput and descending by the} right 


| 2 ² Ä RC Ons - 5 | 


European complexion. This stripe, somewhat en- 
larged in its dimensions, is continued under the chin, 


and rises on the left cheek. to within two inches of 
5 che ear, where it is intercepted by an irregular 
Dlotch of negro skin, about an inch broad, which 
detaches it from a corresponding stripe on the left 


ice of his face. It passes down the neck of the 
- left side about three inches, and is there two inches 


vice. Its margin is —— nl; rus: 


Chart of a SEA-COASt, | The hank of; the W ah! 
breast, arms, and legs (as far as these could be ex- 
posed with decency, in a mixed company) are of a 
clear complexion; interspersed with small specks of 
African colour, not unlike the freckles which ap- 
pear on the skin of a fair woman in summer. The 


5 African complexion is completely discharged from 
. There is a small white streak 


7 the upper eyelids... 
under the right eye; and a larger one, nearly half 
an inch broad, vith a margin irregularly defined 


undder the leſt. A White list passes round the 
mouth, shaded by one of his native hue reaching - 
nearly to the chin, below which he has a very fair 


from the wrist along the sides of his hands to the 
ends of his fingers: and appear on the outsid 
all his fingers. But in gene 
they are covered by clothing,” or where skin meets 
skin, the transmutation is complete. The Whole 
area of negro skin vould not, Lam persuaded, „ 
properly measured, exceed a square foot. His hair 
Is undergoing a correspone 
ever a white spot can be discovered, it appears soft 
like that of an European, and may be drawn out with 
ease to a length of several inches: where the kin 
retains its pristine hue; it is crisp like wool. On 


a 


Ck: 


cor n -The back ad palm of the hands . 
perfectly fair; yet stripes of his former colour pass 


| of 
al on bis limbs, where 


dent change; and when- 


Pressing his skin with my finger, the part which I 


Pressed appeared white; and, on removing my fin- 
ger, it was suffused with red, as happens in Euro- 


Peans. I examined the borders ofthe black and 
_ white skin, with a glass which magnified! consider: 
ably, and which i is known in Ireland by the name of 


5 5 a linen- teller. It was evident chat the change was 


1 85 not external, "Or. occasioned by the casting off of 
e corpus murosum. No fissures were discern- 


; but that it was owing to an affection 


_ ible, but I perceived that there was a small and 


8 gradual elevation where the white and black portions 


> . dee, ee een Ho Roe sur- 


8 fa 


. 5 Hs bog £ 8 
8 * 4 . * W 52 £ 1 8 oh be, 7 3 * 55 5 ROW 
N n iS $1 LI CY 363 : 


3 
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41 ne gave-me't the following ac of his 1 


1 


Wo” 


TA His 1 e e Was 18 in A. 
rica, and married a native Indian of this country. 
His father married a Mulatto, born of an African 
father and an Irish mother. His materna 0 
father was en ee ee act tne 
He was first sensible of a 3 of. calour, in 
1 skin in February 1792. It commenced at the 
roots of his finger nails, extended to the first joints, 
and went. no further at the time. Two months af. 
1 terwards the back of his neck underwent the same 
dee, which proceeded along the body, and gra- 
"9m descended to most parts n covered ns 


RT OF 


r 


. e a "He 278, he's came to this 8 on 8 
26th. of July: and that the remains of African 


complexion 9 on his face and hands has sensibly dimi- 


nished since his arrival. This account is confirmed 
by Stephen Paschal and others, who saw him twice, 
at an interval of thirteen days, in which time the dif- 
ference Was abundantly manifest. He was this 
morning shaved by a barber; and says, that he 
felt no obstruction to the razor, when it passed over 
_ the white to the black part of his face, or on its re. 


turn, which must have been experienced if these 
bad been separated by any discontinuity of the skin. 


ZE Since the 8 of e took plachs he 
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h * 
1 5 7 
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/ 
of 
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4 of his. | 

I put many questions to . conce 
, the state of his health, the 
e had been zubject, and the re- 


to Solve this curious noon ante 
Henry Moss visited me agai 

examined his face, hands, breast, legs, 5 
| The black parts are considerably diminiched since 
1 «aw him last. Hence I entertain no doubt that the 


another summer or two 


ro that it will de complete. ; 
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1 "Of Ia Reprecentations. 


. of the d chargcrer” with the mast approved „ 
_ likeness of the human mind. There are, indeed, 


some examples of this propensity 80 rude, unci- 


vilized, and inbuman, as mock all efforts of in- 8 


genuity to reduce them to a consistent and 
agreeable system. Such were the exhibitions of. 
| gladiators, among the Romans; the touinaments 
and justs of (gothic; chivalry; such are the bull« | 
flights of the Spaniards ; the combats with the 

broad sword; the bull-bait i ngs, cock-fights, and 

| Shrove-tide amusements of our own nation; to- 
gether with the horrid jollity of the North 

American tribes, e over dhe tortures 8 
e ill fated prisoners. i 3160 Oo pogr 


Most or all of these national e are, 2 


in a greater or less degree, ihe offspring of a 
rude military genius, and savage heroism; which, 
by an early familiarity with the excesxes wa. 
cruelties of war, let loose in all its wildness, have 
triumphed over nature, over the kinder dictates 5 a 
of a general humanity. In these, ihe pleasure of 
the spectators, unnatural. : as it is, is pure and un- 
_ mines; by whatever means they have subdued - 
their minds to the capacity of this pleasure, ben 5 
once the relish is acquired, their continued ee, : 

pensity to such scenes is perfectly natural, as it 
is not combated by any feeling of sympathetic _ 
pain during the exhibition. This is clearly at- 
tested of the Roman people, by the uniform ae- 5 
unte 1 thetr: aan kerung: foreigy nations 


nk * f 
. * 73S 93 ; 7 8 1 


: ed their hardiness i in war to this almiliari e 
usch blood and death in the amphitheatre; and „ 


wy 2 2 Syrian monarch, ambitious, at any rate, 10 Ns 
rival the Roman grandeur, ped to render. his | 
effeminate Asiatics equall' i 


. palled amidst the horrors of battle, h ' introduce EY 
; che zame sanguinary entertainments in peace: 
is a proof that human little interest in 
dhe fatal ——— deen, 7, 
| ; ere bull-fights of the Spani 
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hen that sex, : N 


| whom compassion and an .abhorrence from pete. 

5  fclesof- blood may be supposed the last io for- - = 

| | was admitted to the most conspicuous seats 8 
= dia BY ; 


ä entertainment. All is mad mirth, and drunken 
Joy, wich an American vill | 
tive is wasting u their protracte 
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| Ts compassion, or even indifference, would vitiste 855 
- the festival. Humanity may have repelled from, a 


t never invited a single guest to the cruel . 

_ certainments of our own nation. It is to that 
5 polished humanity, which a cultivated Philosophy 5 
15 and a purer religion have introduced amongst us 
mat we owe the disrepute into which these vulgar os 
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* 4 "his, it wears all the dress of sorrow andthe 8 
= . heart feels chat e e more than pro- 7 1 
7 - portioned to _ Joys pong mit | therefore, 0 


5 8 5 0 = proanvicionhwhich-c are ebene . and 
=—_: influence * nor cam that ingenious French critic; | 


ap, 4 
„ 25 42 ; 
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22 5 = 4 N 
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WW Nn 2011 40 21g dd Hud bak 
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- to account for, this str Inter S Of 3 
=. and a +5om : 7 like oj, coir in de cams ; 
= © pls e ee and het not e ts. ws, 
_ Setder in dne undistinguished mass. Before I 4 
= Cr, 5 attempt ilie zclution of this singular, but univere 
=» 1 Val character enen le , be amiss take 
24 brief view of 8 the most. celebrated 
M __-__ qheorieson''this! wane und the rather, as 
=. _ Examination” of: "chow wy” -ad to | 


F 
+ 
57 


1 . — N. F 
1 Aution- * 


* 
* 
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. du Bos, whose reflection on | 
and music, form a very dene 1 8 


- the solution vf this difficulty to that version . 
5 . k hich we have to indolente ; and in consequence 55 
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in 1 are „ as na „ | 
L briginal and i lant; and if it be adequate 1 
to the effect which he ascribes to it:; and 10 the : 
mind be sensible of. auch al reference in e 
A 8tant of its most interesting emorionss and if 5 
| _ inclination to he thus moved, he proportion: 5 
| the force of this supposed prineiple „ we could 5 ; 1 


not with for a more zatisfactory bolution, for one 
. * more 5 72 runpplied. itself to the In a: 
Ni e In r 2 58 ts 522 4 50 Gd 25 : * 28 15 2% 


r 30. Well FRESH the pal would. Oo 
3 bis Dialogues, History of Orgeles, and Plum 


: 1 rality of Worlds, in some reflections on the mb} = 
HH j==v of poetry, has hazarded- the following ner: 
= pun theory : Pleasure and pain, says he, like 
| many other extremes, approach, and, at/acentain — _ 
| | 115 DoInt, pass into each other. Pleasure, -pusbed ER, 
| +00%far; Becomes pain; and dhe movement 'of 7 
g little moderated; begomes pleasufe 


MM Hel obliged to adopt into his ysten the funda- | . 
5 mental princi of Du RO IPO -heart, he 5 1 


: . eays, loves 0 be moved and therefore ob 


TT Toe which-ate-mela „and even disastrous ani! 
ed to it; provided that the 
a, * 2 dome circumgtance. lie n. 
. e z, is the com- 5 
N ebene, . 5 


BETTY 
” which, tis e vould- 
5 beyond the 
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This is the spirit of Fontenelle s theory; "My 


| theory 80 exceedi that ve bg 
know how lay hold of it. It does not Present 
us with an | | 
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of the bean; rantHis,: indeed, contradictory to the 
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5 no intercourse with each 


their origin from ihe same external objects. For \ 
as Objects are of: a mixed character; the sensations 
ma be mixed also; and in some, the painful 
= _ circumitance; afier a certain interval, may dis- 


=. appear, and vice versa. But where the characters 
ED: "= of the painful and the -pleas continue . 
* : | . mizdished, - the sensations which correspond : to 
them will continue also; 


* 
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bf them are altervately: contemplated, be sepa- 
mietely excited s or that, which is the eee 
3 dhe eeparate sensations will main: 
5 If, as Fontenelle asserts; pain can ofyitself 
5 pass into Pleasure, and withou t any addi nal 

cause, and it be in the moment of the transition 
1 chat the pleasureable sensation presents itself, it 
3 Will be exceedingly. difficult to determine, accord- _ 
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. ; though'the transitions from che one to the 
5 Js may. be, exceedingly quick, and m 
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— on Tragical Reprecentations. 9 1 8 


Fenn the pleasureable one ought to be 
N unmixed; if the painful one be then at 


tation. For the feelings,” 
representation, are not of this aufen 418 ds 


terminate character : the pain and the pleasure, | 
if ve must give the denomination. of pleasure to 


the interest which we have in the spectacle, are 
distinet, and at the same moment are each bigbiy 


exquisite. There i is, in truth, no e of the 
one into the other. EE eG, +) ZR ny 7 33 1 4425 : EN RE 


. My 


It is a farther. e to che Wente „ 
e that he has assigned no proper source 


its height, the sensation of pleasure must be = : 
hardly perceivable, and cannot, 'methinks, ac- 
count for the interest which we have i in RNS 


es 


i > 


2 
3 


of pleasure, which can give its complexion to le 


pain; the circumstance which he has noticed is 
| merely an alleyi iation, and can only account for 

a diminution of the pain. This circumstance of 
he whole being but a fiction, has exceedingly | 


5 le if any, influence in softening and alleviate 
ing our painful sensation; though it be true, that 


if it were a spectacle of real misery, we should 
be repelled from approaching it at all. But it is 
also true, that the more the fiction is kept out ok 
view, the more perfect is the art of the poet, and 
the more perfect the effect of the imitation upon 
_ the mind of the spectator; hose interest rises to 
its greatest height, when, by a kind of divine 
| power, he is carried entirely out of the consider. 


—_ 
7. 
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HAY 7 
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45 


ation of zel and A = — kc 
isery Wb it vete 287 0 and W . 


ee e n the-whintical/oonneiesf a middle 
something, between pleasure and pain, ſounded 
on the cold reflection, that the whole is à de- 


lusion. It may account; in som degree; for 
the phlegmatic dialogues of a Fre 
maker; and for the dubious sensation, the mid. 
dle something between pleasure and pain, which 
"they excite; but will never unfold the feelings 
8 the 8 05 genius of Shakespeare 885 up 5 
2 5 25 1 he oclfich system in morals, which extracts 


x 


2 joy out of a painful scene, ſrom the groveling / 


e that, whatever sufferings are ex- 


hibited to our view, we are ourselves in 4 state 


of perfect security, is 80 grobsly false, that a 
moment's consideration shakes it off with indig- 
nation, and leaves it to the sordid zoul, :which 
first conceived the idea. e eee 
that suffering and distress wete in themselves a 
grateful Spectacle, if they affect not ourseives 
that there was à real malignity in the human 
| heart, and that it recurred to them as toa fest- 
This is a horrid untruth; such 
their nature, painful ; and all that the consider.. 


ation of our own security can effect, will be 


- 


to render them less painful; but of 
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bp: 1. is 4 able, y in 


ban give us no interezt in theinſto 
WW attracting to uss... ar 25 
be celebrated David Flums ba . offered 


ad « re plausible theory; or rather, Has _—_ to 


che systems of Du "Hs And Fontenelfe; by res 


ferting tlie greatest Part of that pleasure, — 
springs out of the boom of unessin ess, and yet 
kctains all the fektures and symptoms of distress 
and sorrow, to the bewitching Power of that 
eloquence, with which the melancholy scene is 
represented. The effect, he says, is like to _ 
composition of two forces, which, combining to- 105 

gether,” produce a new direction, a direction n 

contrary” to that of either, but pa riaking” * 
both HED. F220 21.363 „ M29 eat Hong ÞH4 IST 
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Bos and Hume 
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Gee 40 ey discussion, in the progress 
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10 gebe this lest 3 monks Knoles chin 
confesses its insufficiency to SSOP 1 1 phe». 


nomena of, ,DAtu ire. „ . 
II. is, cherelore, a. general, obje ection. to both, 


these systems, in the first view. of them, that the 
principles, to Whose operatign. they. ascribe.': such 
 singular effects, are either not at all prezent ta the | 
mind, while, . their influence ;i is supposed to be 
exerted and felt; Or. make a very dubious = 
pearance, and utterly panigh at that critical mo- 
ment, when the, effect of the tragic imitation; is. 
/ the greatest; viz. when their presence ougbt to 
be most conspicuous and manifest to the very 
sense. Who in the moment, when the heart i is 
rent and agonized with a' tragic scene, can say to 
bimself: : that he converts che exquisitely 1 


$3, wed 4 4 


* of that moment, into the character of 
pleasure; or so as to be 
passionately interested in the scene; because his 
soul abhors the en of indolence, and de- 

lights 10 GE violently. moved, Or who, i 

Mx: Hume 2705 1 

= eloquence of 9 the artist, which can give to a 


ö acted by, and be 


es #50 


#3 


5. ,raminating,.on . the ingenuity and 


W 8 


Hetitios 5c Scene, al the, glowing colours s of nature ? 
3 Wbo, under the possession of sympathetic sor- 
| row, bas his eye fixed upon an object of, intel 


lectual tate, and feasts i in proportion to the | 


5 Ane which, he has of the:poct's skill, le tins 


a the Rem: 19% Ny. dene, dee 
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| them, ought to "be" proportioied>tocittierpertar; 
| batjon'« of the mind: and to the widlence of the 


lent emotions shall be attempted eee 
while we are only disgusted with thesdene; 
Cute the whole is deskitute pfithireingle ebe 


own 


site, which alone has power to- attach us to m 
seryl The play ef che eee eb With 


scenes, Which address thernselves io our terror 
and indignation; but we abhor the scenes, be. 
Cause they exhibit no field for abenevolent com- 
Pas. Passion; they are not the tragedy of a man, but. 
be nid; it is not human nature, but tiell, 
which 16 exhibited, © There is enough of vidlem 
aden, enough of terror and distress, to cout 
and agitate; hut being out of the field of man, 
ve ecunnot sy mpathise; or our horror and i indig· 
-*iſelons: are"stronger-than-our:syinpathy, and v 
detest a picture, Which awakens not those divine 
feelings, to which the soul of man delight co 
8 commit itself. 5 10 wr ae ric Gerti £8 7 1 
8 Otway, the eidest son 0. Shakeopeare en has: 
greatly offended in thid view, and greatly, dessen 


ed the impression of his genius, byathe. "1 


wandte of his principal character, 
Kor them as ME, ant o 


2 
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cles f 4 Cp band ale 
interest which we feel in the representation bf. . 


ä tions Which are excited But the most wic. 


i eien, 


* 
* 
PE 
* 
4 
. 
Wo 
. 
3 
. 
« * 
2 * 
1 
* 
* 


* 


0 * but with mare extravagance and chm 


. | On: Tragical,Reprezonyationes 


 pppeanto deserve them. ee 5 pict ures 


ol innocent and virtuqus distress, to which, a 


pure ind benevolent sympathy Attaches itself, 


: ABI dee e ee utter disgust. 
he innocent, the gentle Monimia, and the ine 
dligniſſed virtue of Belvidera, relieve the horror 


ofthe; villains with whom fhey are unbappily | 


.  ai6ogiated, and suppart in us an interest through 
i | the: whole drama. SF. x 1 ef ent " SHOLE 4 "rl 511 
: Eo ne eee the Robbers, and ther pr 


n drame, have the rien 


ure, and) therefore ure: mote repulsive, c 

| the beam. With abem 4e oreate yh, Saen 
 feigned, end abet human wickedpers never.mes 
Aitated, 3s. Genius -and7ta tertifh! 3s du 


Ifoche system ef Du Bos, therefore, be me. 


these arg the perfection ol the (dramas but, in 
e e ee 4hey de not attract, 
_ they: repel j and their admirers 3 mistal e astanich: 
ment for an impression of the grand; and a 
rror;and revuls ton from acenes of dreadful „ pe ; 
| fering, for an impression of the pathinc. ln 

dt, But or-mhivicysem;cthe inittre stl. the xopre- | 
tion zennght 1 be propertid ned, nat only>to; | 
then bustlingtwof ene zeene, ichut' tes the: busiling 
Siepe e W200 raj ed B 
| Joweldgatf «theiabhoreence of iolchent repose, aud 


ee bis, heart, jo. ths Shears, 
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which attracts us to miser 
pleasure in spectacles, ae in their nature z ate 
painful. But this is utteriy contrary ark 
and the attention n to fact, ia this jngtance, | as;in_ 
what I have bent will demqnstrate 
the, jocompetence of: Ny;Box; theory band dis, 


e che trug, pource; ofthe; phænomenon. Men 


ff ., the/.mast actiye turn, vho with, hardly cany 
e motive than te follow the viglent impulee 
— turbulent spirits, nan dae 
8 convulsions, and feast as it were on those 
gontinually rene ed: scenes of distregꝶs and terror 
which, mark their, ferocious pach, are ngt the 
persons on whom .yau; would: #xP864.:the, reg 
 Pentations pf tragedy: to produce r natural and 
most powerful elſect z hut dhe gentle, Abe leib 
5 compassionate; and; hans reden, The former 
resemhle the charactes which; in the;introduc- 
tion e dero have movicad,awmengithe 
+. Indians, and. bul 

io 18 Ko ren 1 But the man composed 
pred manner in hoe, breast com- 
and HG nee, Sovereign 
. h characters; nor. j, 
possibly encounter their rude, and hrutal enter- 
aon 
wonders; ] 61; 


6 The. came objection) bears wich almon,equal 
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z best judge Wr. composition and eloquence} n nor 
„ the man of a lively imagination, to whom the 


Propristes Though if à heart mellowed to pity 


be jemed to chese advantages, the interest in 


dach speetaeles will perhaps reteive in inereaze 
doom hte buperadded zburee , bur tragedy ese 
eereises ber lutmost Power bn even the :unſedrned 
aka anÞuntitoreditif dicve-betfount 


The came judgment is farther illustrated fro 
the pbwerful Effect on ber zuddteßee of a. tory 
Happily Hapted'to the Purpoie, khöugt the com- 
pP ositiön be wisterially faulty Ar shall awake all 
a de passion m Which Arr A Ces; "more chan 


Long as the hüman heart, and ache OY 
Which it Has fecbivell from its ma aki 


* 


Hatüfe, Hör of art. An untutored genius have 


; Wi: "the" ost rriking features of Aa. 
dete e leer a happy e ore virtuods cafferinng, 


ih Sr teuerb, hs o y be Lüpposed te be e 


=: ' feeling and 5 
„ 2 5 : | benevolent heart! 2 8 © bas: Eft: AVI 95 tf: > 


effect of tragical representations is peculiarly aps | 


MV"the"fauliles"productiofs Sete Steck il 15 
2 ch drama. Banks aud Séttherf are poets 
=: ef but a unddle fame; yet che Fark of Essez and | 
Brenscee will alive Aft liiticace in tears, 30 


. 1 7 5 | 2227 "Shall en- N 
date. rr tragedy we her atefactiöns to the 
| Ubqueiice of the pet; fr is tothe elbquenee er 


. e 


= Ang Strong Eons eflticns; *7heart that can enter 
=. . into the feellngs 'of 4 fellow heart, quick in catch. 


EO 


* 


3 8 o Hagia Reprecentilions- 5 ” 333 . 


"nb riiplicityi 10 follow nature in ben plain 
walk; will in the fabrication of tragedy reach its 


highest excellence. Such was Shakespeare, and 


such, in a less degree, were a few of his neg- 


lected: cotemporaries; it was to their exquisite 
to their i ignorance of art and fastidious 


ensibility, t 
refinement, which might have diverted them from 
1 resistless eloquence of, nature, that they o-e 


their superiority over the lettered sons of every : 
"oo nation. But, whatever: be the skill of the 


poet, whether that of nature; or art, or of both 


this skill is not ele into during — 
the representation; it is felt; it no more requires 
the-critic's acumen to capacitate us for this effect, | 


than the Pbilosopher's penetration into nature to 


feel the lightnings | It is not wisdom, but the 


affectation of it, which in so interesting on hour, 


"Bis 


is: attentive to all the finesses, delicacies, and in- 


genuity of the poet. The ingenuous simplicity 


of: a plain feeling heart is better employed; it is 
5 Worth a thousand such wise ones; it is the spec- 
tator and judge, » whom tragedy more delighis in, 
from whom she vill receive a more abiding sen- 

. 


os TELL þ 1 ap 58 1 9 1 1 e 5 
* N r. Hume very justly observes, that Joop 


2 oft imagination, the energy of expression, 
And the power of numbers; are all of themselves 
naturally ꝓleasing to the mind. But the con- 
nation e this Paten ane deftig 155 
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tussed; but that a pleasurable 
5 kind should lay hold of a painful emotion arising 
from a very different!-20urte;/ and derive 8 
mentation to itself from this combination, is an 
1 5 extraordinary position; and as contrary to the 
laus of nature in the moral as in the material 


Sicluson, is wide e ank „ 


he adds: | that if che oby ct Jays hold of some 


affection, the pleasure stil rises upon us; by the 


conversion of this suhordinate moment into that 
Which is predominant /'The predominant emo. 
5 tion he assumes to be the pleagure excited by 
. the eloquence zof the artist; the affection laid 
' hold or is che painful sensation of the sped- 


tacle. Which of these two emtitions is mot 
| likely to be predominant has been Just now dis- 
>INOtIC 1-of one 


world. Whenever contraries act upon each 


other, diminution and not augmentation is the 
result. The pain continues 10 be pain 30 long 
as the character of the representation is pre- 
setved, and undergoes no conversion at all 
Eloquenee, on whatever: subject it pleasing, 

but what then? If there were not some other 

circumstance, some powerful law of our nature 
V hich attached us to, and gave us an interest in a 
- abject bighly painful, rhe pleasure merely arising 
from the display of talents wou be less plen- 
sant, decause counteracted”! every moment by 
What is 18 


ee . *. 3 as the: Mk 


75 
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b Tigi Reprrenlations - 0 5 5 c ; 


| ' ints to be diminished, and if the pain greatly | 


over balanced the pia it ber be gin: 
by obliterated. 
" He rakes OE: pimselk. ben be cobvetts ; 
the proposition; Observing, that if the pleasure 
arising from the conduct of the representation ; 
were not predominant, the effect would be de- 
; atrayed, ; and sorrow woüld absorb the mind. 
Before the Pain had 1 no effect i upon the Pleasure : 
5 to destroy any pert of! 3 but as as. if jt were: of the” 
same family, very obligingiy ministered 10 ite ; 


; 1 or, 


#6474 Fi. & 


N increase. Mr. Hume has endeavoured to av 
| himgelf of an allusion to the well-known laws 05 | 
motion; but to answer bis purpose he has 4 
sumed, that they resemble two forces moving 1 in 
different, but not opposite directions. But their 
- rezemblance i is to two. forces 1 moving in absolutely - 
5 contrary directions ; the effect of which is, that . 
the greater force continues indeed i move on” . 
: ward in its propet direction, but With a dimmdus 
tion of force, equal to that of the leser, 5 
It is farther, to be observed, on the Ae . ; 
Hans, and indeed of both ihe F rench philoso= 2 
wa phers, that the o one Principle which satisfactotily | 5 
5 accounts for the whole phenomenon, müst be 5 


£74 


by the, concession of eac yy that the, 5 16 


: presented are in their batufe 
miods of: the 5 tors 


2 5 


"o it] LESS 2: ii GATE 1 


vol. N 


is -; 
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OR uppozed to be admitted. It nor, what is rrieatit 5 


*. 5 4 
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5 but kom the power of 1 5 s wif which 
enters into fellow suffering? There i is no other 
principle in man adequate to the effect. | If this 


be not allowed as an overpowering law of buman 


| in tragedy ; | why will 1 not cloquence, employed 
on other 1 equally interest 


8 


nature, no account can be Siven, hy 4 being, 
interested in bimself, and averse to pain, should 


- transplant into his own breast the pain of anb- | 

z ther, and court A partnersbip with affliction. Mr. 

| Hume may be supposed, though perhaps ingo 
luntarily, and while nature, not theory, Vas 

speaking, to hay e conceded something more than 


VT? 2 


this; 1 hen | he ſ bserves that the Pleasure, r not- : Z 
. witbstanding the supposed conversion, wears the 
5 features and. outyard 1 ronek of: sorrow an 15 
diistress. . i 5 


? : 2 "os 5 1% 3 1 9 * 
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Again, if to 15 e 4 of dhe Set 0 : 


aps 
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ä its ; proper cause, be ascribed the pleasure, or Ty - 


speak more properly, the interest which we t take 0 


* 44 


* C1 N. 
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Eh just and. animated, equally engage our 


: be in thentelves' interesting, 927 the effekt is 


5 not derived "wholly 1 nor principally | from 155 lo. > 
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us in the objects that a are : reprecente ted. 15 . 
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1 from facts, nor i is it to; he, denied. that 
the principles, to „to Which he ascribes the whole, 


wn their. influence 171 But with less Attaghment 


0 a, pre-conceived, theory, it is; methiks, im- 
pos ible to avoid the discoyery of the, great master 


Prin ing fiele ern, hs PR, N n which, * l | : 


ae CES, | 158 . 


"#1 SITES Fs BEOS. Re 


„The notion of conversion, TE 5 borrows 


from, # Menge is an be eee 


| nature's poi of 4 a Vacuum. 0 But 115 — 5 


the delight of being dog, that 
5 e Br bg 3 We 15 * on PTL *ITY s in its proper 
exercise; it il 5 man will, 


10 


_ independant. of any end 10 which. they. are di- - 


2 


rected. | It is to these that certain | productions = 


FAILS] 


s oe all their interest; but they. are light AU xi- 


8 batten in the erander productions of tragedy, . 


SHOE 


under the 9 5 0 5 any 5 be moved 0 
Is towards. the object, that is united to.the affection. | 
And it is .also true, that rich imagery, strong | 
expression, the. harmony. of. numbers, and the 


Charms of 1 imitation, Are. all grateful | to the mind, 5 


unless 80 far as they are Necessary 6 225 perfec- 5 


tion of the i imitation; . without, which there is no 


13 31 14608 


representation adapted to nature and. therefore 
* nothing fitted to lay. bold of the beart. 


* 3 lh 


What Mr. Hume intends by his reference to : 


_ the, 0 Parent, is ce K. e 3 when, be 
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= bade e, "Wks olds: Frm think 53 * 
. 4 1 "ay a good 'Expe dient for comforting an. aMlicted 


= Parent, to exaggerate, with all the force of „ 1 


MM Ds © ory,” the irreparable Pes "which he bas met with 
5 1 the death of a favbitrite' bil 15 Certa it 


1 le kHidiculous part to think of comforting 1 the 
„ parent by any such means; but the idea of com- a 
pPeortigg by such 4 procedure, or the idea of com- 
Mi . . forting in the ching to be illustrated py this allu- 
LE "oi any thing be neant to illustrate, are quite 
* = 5 de of the duestlon- No one ever conceived | 
= inte ation of the” tragic poet to be, to comfort | | 
HR audience; be weine d distress them; he ex- 
erte the utmost force of bis genius to thetreds them; 


. 
* 


| | b -b3 to give them as woriching 4 feeling. of the sor r | 
= "which he paints, as mere F Abr is capable of 


39 receiving.” 80 4s: it with” the deserted patent; 


5 


3 1 8 5 2 He who would ingratiate. himoelf with him can- 


. 555 5 tg £11 2767 6: %y 225 # „ rg s. 0 
3 "not take a more effectual f "means than to catch 
1 , yes 15 carmmganne © 

Ef pim in his: tenderest, moments and ich; all the 

3 za ie OISRISD) FEBS 7 301 

I : F Oquene e of words, . expatiate on. the virtues, 
* e e 915 v5 . e 8 
= hiping qualities; the : promising pe, of 7 ” _ 


NV 9 Ty ok Id. Such s conduct would be unk nd; n 
3 Fe be cruel; but it would be Arco He | 
CL: ou 1g vip the heart of the Parent, in the» very 
- © , "moment, a and [by ile very act, which was rending | 
Wm pieces, | "JE is through the gate 'of sympathy = 
ey : that 'be gains. this access to his heart; the pa- 
=. -/ "I: embraces | the "wang. in whom be ackhows | 
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Aalen a any" heart, 'one whe: appe 


up to the very Height” 15 that ORs. 2 1 1 ES. 


| "has himself GE Bibs HO HOLT 8 


1 have bestowed, ee more attention on 5 


35.10 


de systems than they may be thought to merit; 
"al: Whatever ingenuity they may lay claim oo. 
chey bare little ground of experiment in human =, 
nature to stand upon, But the examination of 
them bas answered the principal purposes. | The 5 
Analysis of theit defecis discovers in every step 
the real source of the whole Phenomenon; and 


What is of more importance, it discovers the Wise 


rovision of the great author of all for conduct- 
Fo the conotnly of the moral as" the material _ 
world. But 'the'simplicity of nature offends FEES 
. to discover only what every one ma . 
cover, and what nature forces | upon the notice bi 
of all, argues "no superiority of genius; ; they 
suppose, they invent, they create, and in defiance oY 
of nature they erect. vain monument 95 955 1 


own wit and ingenuity, 


In every view of tha ln d, during ES 


de exhibition of tragic, imitations, compassion, 


or sympathy in a more extended sense, presknts 
itself as the operating principle, the immediate 
sense to which such scenes address themselves. 5 
This is the only principle within us, which „ 
sufficient to attach us to misery; to connect a 
bens who is interested lor e agg] is in * 2 


” D.. . 


p . „ 


34 : on Tragical Repregenttions. 


| Partnership: in their alflictions. 88 3 


5 


pensity, at the first view, carries With it to a 


able principle, of our, natures, While our other 


their proper;objects, ,it. would be strange, indeed, 


- and F "ES 
= 5 7 ile of. human nature, were directed only . to 
. particular exigencies i in human life, as an instant 


stimulus to acts of kind protection, and humane 


55 sufficient if it were reseryed for such interesting 


15 


1 principle of our own. natures,.. vanisbes 

Ts es cond ve consider it in this i important light; 5 
5353 appear to act in perfect conzistence with an : 
| acknowledged, and Powerful, and, highly valu- - 


+ if. this internal sense, whose aim is directed. t to 
ne noblest character of man, were : reluctant. to. 
its proper exercise, and ayerse to those objects. 
and to those scenes, which immediately address 
themselves to it. This would argue indeed a 
defect in his constitution, such as. could. not . 
x easily be reconciled to our ideas of that designing. 
| wisdom, which intended. him a0 bq.gne angel : 


_ alleviation, of fellow misery; it might be thought | 


2  1congtant, pprauit of his own proper bappipess, ta : 
*  _ ,connect such a being with; the nbappy,,and.; as. 
by an irresistible impulse An bum to. 43 


5 F © _ + +++, The contradiction, therefore, which this s pro- 


/ = 8£nsc8, are. continually . opening themselves 9 


” — pn * 


If, indeed, the end of compassion, as a prin. 5 


occasions; and the mind were not t led by a far- - 


on Tragi i e . 


| tei impulse to tlie ; articipation 958 distress, 
when no Immediate tha of our, benevolent” 
interpoxition is is before us. But compassion | was 
implanted i in us with more extensive views, not 
merely that it might” come in aid of our good 
will on pressing occasions, which may justify) 
the pain it gives us; but that, by a more regular 
and uniform exereise, it might minister to the 
zublimest virtue of man, and dispose us, on every 
occasion, to wish and do well to the creature like 
i ourselves. ee ee e 

There f is 4 niking dither i ie cl 
of "this" sense, as referred to the real distresses of 
buman life, and to the fictitious | ones of ko OP 3 


d 
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Pele uses. "When we 2 are 2 to iw. 
mediate action, the ympathetie feeling is pain 


unmixed, in order to give power and velocity. ; 
to. the benevolent stimulus. We have 1 no pro- 
5 pensity, therefore, to such scenes; we do not . 


wish them to exist, in order that our .compassion . | 


and benevolence. may have a field; to action; 45 


though. he, who orders, or rather permits them. 


has wisely provided that the calamities of human. F 


Ni $8 4 


_ beings shall operate to the moral improvement. 95 
| and perfection of their minds. But where the i 


distress is merely fictitiqus, or the representation 


of what is Past; and no, kind humane interposi- 8 
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ws; Of e Fn 
3 ing an be benevolent, temper, may. oa 
FL supposed to be in view; then, the pain is mixed | 2 
Dn. and tempered _ with somiething that \ we. know not 
dc gives: dame to, something that must attend on 
„ every mind in the exercise of i Its best affections, . | 

3 complacence such as 3 supefior spirit may be 5 
supposed to feel, if he were viewing the i inf rmi- T 

ties ahd distresses of some inferior system. 70 . 
doch scenes, which. imply. no augmentation of . 
LE, the real calamities of. our fellow. creatures, but 8 

may minister to the augmentation. of our good i | 
woill towards them, we are moved by an internal l 
impulte 3 by, an impulse which 3 we os 9; „5 


„ 7 ors 
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necuatomed to Res 05 . e. 1 
In: speaking of the affection, of the mind to 
tragic representations, 1 have adopted the lan- 

© guage, of the writers 1 have oppoxed, while. 5 of 
Was discussing 1 their theories; 5 and 1 ma myself, 
in contemplating the impulse to tragical represen- 
tations, and the  complacence., in those benevolent. 
a _ affections whit ch Are excited, and diztinguisbing 
SE; thee fro or the im imprestions on the heart which of 
ua spectacle of pain excites, aye used the term. 
e yet. with a visible dubiousness, and re. 
luctande, because language immediately suggest⸗ 55 
elne other term; ; ; though | it by no means corres- 
. AN to my fla! nor to the real truth of the” 8 
vensation. When eh mind is but. RY; 
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\Repreventations. 7 343 5 
o and has 13 to 
attend to no other eircumstances than What are 


appropriate to sympathy, it may be senßible to 


feelings which are in their nature pleasant, but 
, ally, if not entirely, springing out of these 
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© . conductors. of heat, in the way in vhich fg 
conduct it, appears to me totally umwarranted 
from the experiments, and erronegus in itself. 


And 28 it may be ;a, « error of Practical « Cons. | 
quence, if adopted, the Exposition of it seemed 
desirable—which'is the object of the following 

remarks and experiments. Nane, e, ie 
M first attempt was to ascertain the precise 


degree of cold at which Water ceases to be ; 

further condensed—and like wise how much it 

expands in cooling below that degree to the 
temperature of freezing, or 22% For this ptr- 
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— pose L took a thermometer tube, such as would 
bave given a 


a. scale of 10 inches with mercury 5 
from gad to 2129, and filled it with pure water. 
I. then graduated. it by an accurate mercurial 


5 thermometer, putting them together into a bason | 
filled with water of various degrees c of heat, and 


stirring it occasionally: As it is well known, that 


_ © water does not expand in proportion to its heat, © 
It does not therefore afford a thermometric scale | 
| of equal parts, like quicksilver. b 3 


i 334 
Prom repeated trials agreeing in * is . 


SE L: find that the water thermometer is at the 


lowest point of the scale it is capable of, that 1 is, 
Water is of the. greatest density at 429% of the 


mercurial thermometer. . From 419, to 449 in | 
ey the variation is 80 small as to be just 


n on : the scale; „ but above or below 
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| 1 = the, expansion has an ae 


ratio, and at 338, it amounts to th of an inch, 
ox about eth part of the whole: expansion from 
42 to 2129 or. boiling heat. During the in- 5 
vestigation of this subject, my attention 1 JA 
reßted by the circumstance, that the expansion ß 
water Was. the same for any number of degrees 
from.the. point of greatest condensation, no mat- 
ter whether aboye or a it: thus, I found 
nt 0 
greatest density, agreed: exactly with 568% which _ 
5 Ri 10%, aboye the os point; and get nd - 


that 82 5 which zare 10e, below the poi 
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ledge. of other circumstances, whether its tem | 


_ perature was really 53*, or g2*. Recollecting some 
experiments of Pr. Blagden in the Philosophical 
Transactions, from which! it appears that water was 
; cooled. down. to 21% or ag without freezing, 1 
Was curious to see how far this law of expansion 

| would continue below the freezing point, Ne, 
1 viously. to the. congelation of the water, and 

© therefore ventured to put. the water. thermometer | 
into a mixture of snom and salt, about 25* below. 

the freezing point, expecting the bulb to be burst 
when the sudden congelation. took place... After | 
taking it out of a mixture of sho and water, | 


Wer it stood at BK Aer 530 1 | 
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dunmerzed it inte the cold mixtüft, when it rose, 
a4 Erst Howly, but increasing in velocity, it passed 
6005, 76, and was going up towards 80%, when 
1 608K it out to see if there was any ice in the 
bulb; but n remained perfectly transparent: FT 
res it again and raised it to 75% pet scale, 
Wären in an instant it dartetl up to 1285, and that 


mi6ttient - taking it out, the bud appetted 5 


white and opake, the water! within being frözen: 
| Förtuntely it Vas not burzt; and the Liquid 
cch was Talzetl Wus to che töß of the scale was 
not Tren 6ut; though” the tabe was unsealed. 
| Upon applying tie hand, tHe ibe was melted and : 
tte quid resunell its station. This eXpertiient 
Ves fepeated and varied, af the eupence of teveral 
thermometer bulbs, and it appeared that wat * 
filly be Weed dowh: in such eiteumstänces, 10k 
| only to 2x9, bit to 5 of 67; witlfout frees 
and that the law of expalich6h Aeetem ne 
_ 6btaitis in every part of the scale from 427 4 | 
10 or deo; so that the dehaity of water at 10 
zs ecuat do the density at 155 But as che MY | 
 eovery of this curious, and 1 believe hitherto'un- 
© noticed property, has little ro do with the object 5 
. before us; 1 shall say no more of it at present. 
Count Rumford's printipal experiments are 
: Woite in. Which a cake of ict was confined on the 
bottom of a <plindrical glass jar, of 4-7 inches 


| In Gianicter, and = Ht! 905 85 water e . 


vithout - agitation. He found that 3 6b, of 1 
- boiling bot Mster mcked little more ige than as. 
much Water of 4423: 3 and that hy making. such 
allowances as the experiments seemed to warrant. 


lar deductions when hat water was used, watgr of 
41% or ge above he freezing paint, malted quite 


as much, and afign- more, than che hot water: 5 
From which he infers, that water, and hy analogy. 


aul other flujds, do not transmit heat in: the man- 


ner that salids do, hut bee e ee e, | 
internal mation of their particles; e 
The existence of this internal motion be bas 
proved decidedly; that water o certain ſem- 
peratute being of the greatest density, will always 
take the lowest place, and water gither warmer r 
colder than that degree will ascend, This 
degree of greatest condensation he takes on the 


authority of athers at 40 it appears however 


| from the experiment related above, to he still 
more favourahle to his position, namely 49%: 5 


And.ihat vater af ge must ascand fill it comes 


to Water of 535 if it be not egoled i 1 5 
5 bras which circumstance he admits. 


Upon considering the facts elner in is = 


PORE e therefore, there are three: causes 
which suggest themselves as conspiring to cir- 
| e del a TIN Spins, 15 which: «thei ice is 
” molied, 8 8 


5 


ist. The internal motion o 
which 
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its place. e a; 
ge” "The! proper EVER power er the 
8 independent of internal motion. Is > 


Ly The conducting power of «the -glass 
h But as glass is known to be a very bad con- 
8 aste, 'of heat, it can produce no material 
Feffect in these experiments: For which reason 
Count e does not ee the think | 
| catice. J edn: 25 ET TT ee 1 N 


| he liquid, b, 
To ater of 32%, incumbent: upon the ice, is 
bo perpetually ascending into a warmer region of 
NY 3 and e water of _ eee ihe 
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will generally'be aupposed that cold water 


rising into warmer and remaining wich it, the 


heat is impaired, and the two reduced to a com- 
mon temperature. But Count Rumford does not 
admit of this communication; he maintains, that 
the two still retain there proper share of heat, 
notwithstanding they are mixed together. This 
y pothesis of his is of no peculiar consequence 


286 fat as respects the effect of the internal 
motion: For the temperature indicated by a 


: thermometer immersed in an equal mixture of 3 


water at 2 and 53“, would be the same as if the 


water was uniformly of the temperature 49%, ; 


But it has material consequences in other re- | 
spects; for, if it be admitted, it annihilates the 
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28 cause abovementioned, andi it would follSiv 


thatwarm water being put upon cold water above 


the temperature of 42%, the heat could not in 


any degree be propagated downwards, unless by 


agitation, and even then, upon subsiding, the 


warm part ought. to rise to che top, and the . : = 


falb to the bottom. 
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f From all; there ere it is e 
that water has a, proper, conducting powers! In 


e last experiment,” i the Particles of water 
L; not; actually commupi-: 


during. the agitation 


— 


cated their heat, che hot ones ought; to have: 


rigen to che top, and the cold Ones subsided s 


as. to have made a material difference instbe 


temperature .— It is, however, 1 equally evident, 


chat water is a had conductor of heat, probably as 


it is of electricity; the descenr of the heat in che 
second experiment is wonderfully sow; a g light 
agitation. for one second would do as much to 


induce the equilibrium as standing still one lang. . 


In repeating the third experiment, in a Wine 
glass, I have several times known water + an 
inch deeper to. differ 60* in . . = 
incumbent water... | : 


We must conclude, - 3 0 thar: 15 quick 


circulation, of heat in water over a fire, &c. is 
owing principally to the internal motion excited 
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by an alteration. of specific gravity ; but not 
olely to that cause as Count Rumford has in- 


. 


— 


* * 


Ait be proved that water conducts heat, it 
will: scarcely be necessary to prove, that other 
fluids conduct it, and that they communicate it 
one to another: The two following experiments 
that mercury conducts it, and that Water 
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and mercury reciprocally communicate * 


Ar N 
1 8 * or 
188 * 5 

* ; f, 


N Took a Gear glass tube, of 1 inch in- 
ternal diameter, and put 14 inches in depth of 
mercury into it, and immersed the bulb and 


: stem of a thermo 


bs 


ieter to the bottom, the scale 
as usual being above the liquid; then put 2: 


inches of warm water upon it by a phon, and 
let it stand without 9 55 
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it to 110; upon which was _— an inch of 
Vater at at gas ; and then Oe . 
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Finding that v water Was 80 bad a 8 


of heat, I was desirous to learn how i ice would 
conduct 1 it, and tried i it as follows. N 2 
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Feb 905 Out of a mass of i ice, by means s of 
A hot iron, I shaped a cylindrical piece, 3 inches 


* "IE a * 4 
#% 9 2 N þ 
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in diameter, and 51 inches long, clean and pure; 


its weight 17 ounces. Made a small round bole 
at one end, one inch deep, and the size of a 
thermometer bulb, which Was inclosed in it. 


The other end of the piece was put into a bason ; 


of snow and salt, to the depth of from 3 to. Iz. 


inches, the temperature of which 1 was kept below, 
4 for 14 1 : A 375 1 
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N. B. This descent of welk s degkge t 


. bat did not commence tin long after the 17 0 
beginning of the experiment. — After this the 


"I Bt Ka z WI 


piece of 1 Ice was inclined, to one side, by ahich 8 
nearly one half of it was immersed in the cooling 
liquid, and the inclosed bulb of the thermometer 


Was now not more tan an inch from the | cold 
mixture.” Peng OY, oh 
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Hg been mae 2 the operation. of the, saline 
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15 94 8 400 . 
* This "experiment," 11 nk, decidedly, proves i 


that ice is A Vorse conductor of heat than 
water : laat ed this i is not wonderful for it is, _ 
said, that ice at a low temperature, becomes an; 
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electric. „„ 5 5 


me IN £6 3 1 1 1 "cp? 


It is h a remarkable eircumstanee, 
but not at all inconsistent with the known laws 
= heat, that in a mixture of hot and cold 


As 
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+ From the beginning of the experiment. - 
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Ps the uniform temperature should be 80 = 0 
soon induced by agitation and 80 slowly by rest: 335355 
But when we consider, that in the former case, = 1 
hot and cold particles are brought together, and _ | 
that i in the latter there i is a series of particles one — 

upon another, gradually rising in temperature, = 
but «differing by insensible degrees, we shall! 
not Wonder at the facts. When any one pa- 
cle of water, or any other body, has one above 
it, warmer by an insensible degree, and another 
below it, colder; by an insenzible degree, its 
19 to transmit heat must be very small. CE 
These considerations gave rise to the t two o fol. 


| loving e N Se e 
e Experiment 1 1% 


1 5 . 3 thermometer was 1 its 
bulb 4 inch in diameter, and hanging clear of 
the scale: It was heated by the, flame of a 
candle to 600, i and then laid upon A table with 
the bulb projecting over the edge, and was thus 
left 0 cool by the mere operation of the air in 

the room, which was 52. —The following is the 
medium result of two experiments, which, ho- 


ever, agreed with each other EI] in every N 
| obvervation, 5 Ds WR, 
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bum! a scale with much larger degrees, was beated a 
in the same , 3 


. 
* 


3 


2 5 
N 


» 8 
. ee OS ade 
++ x 4 
2 5 9 oh 
- OO <4 3 3 175 5 
„ 


5 


— 
c 


<9 » 
— 2 
* 
* 
LT 
. 
. 
* * 
* 
o 
= 
2 7 i 


/ £27 ” i 5 
S N « > 6 & 3 *. 
3 CCC n pe, 4 f TS. "WE, „„ pe Ec BD . 
ime. | 7 em: fine Temp. 
N ® g S's © 8 . * S 5 25 8 Ld 3 
; 3 A 5 * 1 5 $52 92 5 5 $f ; 45 8 > $4 $ * . 1 1 : 4 * 0 THE, „ E 4 
; : I 4 ] * . * M w 5 75 5 1 4 
4 g 5 3 ws 2 g 5 k & © 8-59 
1 F | 562 | * T 25 1 ö . 55.25 a U | 
4 pe . } 72 ' 5 y _ 4 13 yak 6 3 Kat . = 3 » PLS 1 4 
| ; : 4 ' 2 q | : 
18 5 | 90 1 2— 
£ 8 £ q 3 34 * 5 
. 4 4 - * | £8 25 8 2 " 8, 8 C i J <& * Y 
"+ 75 BEV: 1 WE Wa EIFS Bape 5) +33 3 8 
19 55.9 \ BY. 55 
F ' wat * 7 1 SLY I "+ x * 61 * 3 * I - A ' . 1 N y - 15 $7 8 
2 1 4 0 n N 5 1 mY B * , 2 We: he » < 19 
* * 0 


OR 
on 
S 
I 
. 
to 
a 
on 
Gn 
© 
0 


n „ 3 65-4 5 
i cid Es RSS we may EP a met 
| tury and air mixed together of unequal tem- 
peratures, with a thin partition of glass-an 
from the last we may conclude, that the thermos 
meter imparted to the air 40 times more heat'in 
| half a minute, when its temperature was 30“ 
above the air, than eben ent was "ys 25 | 
above it. e 
We shall now ada a lttled is CounRamfore's 
| ane will easily appear, that arguing . 
fairly upon his own hypothesis he can never acs 
count for the phenomena observed: For, hot 
Vater being poured upon ice, an internal motion 
' would take place near the surface of the ice, by 
which a stratum of water of a certain thicktess 
would be reduced to ga˙, and then all further 
reduction of the ice must cease; because all the 
superincumbem water being above 53* would be 
lighter and could not descend to the ice. But 
this is quite . to Ws took nad "EDD: 
n V. = % 
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= facts, however, will admit of a atisfactory ex 


| planation upon established principles. 


By experiments 10 and 115 it appears, hat 
the quantity of heat given out by a body, 
during any small given portion of time, is nearly 
as the excess of the temperature of the body 


; above the cooling medium. Hence, then, we 
may conclude, that the effect of hot water upon 
ice arising from the proper conducting power of 


water, will be nearly as the heat of the water. 
What effect the other cause may produce, it will 
be difficult to determine from theory: Experience | 
will be the best guide. One thing, however, f 

appears pretty certain, that its effect must be 


— 


a maximum, when the temperature of the water at 


f large is 422; because then there can never want 


a determination of the particles downward to 
supply the place of the lighter. water of 32 as- 


| cending. If the temperature of the water exceed 
42 1. then the effect of the internal motion will 


be less, diminishing by some unknown ratio. As 


a far as I can judge from Count R. “'s experiments, 5 
the joint effects of those two causes should be 
nearly the same with water of 42% and water of 


190%. Taking this, therefore, for granted, we 


shall be enabled to sketch a table of the values 
of these two causes for every 10 of temperature. 


The numbers expressing the effect of the proper 


=; conducting Power, are derived from the 10th 
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experiment, and . consequently are not . 
hypothetical: those expressing the other effect, 
except 42* and 1925, are put down hypotheti- 
cally, because the law of. —_— has not been 
ascertained. 1 55 : 

It is to be zupposed aN A given . 
of water, of the several temperatures mentioned, 


is carefully poured upon a cake of ice at the 


bottom of a cylindrical” glass jar, and stands 
without agitation for a given time, as balf an 
hour; then the proportionate quantity of ice 
supposed to be melted by the two causes se- 
parately are stated in numbers, and then the 
; gums are taken to 8 the joint effects. 
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After what has been said, I need not caution EA 132 


my readers not to consider this table as accurate. 
The principle of it, hewever, cannot 1 conceive be 
disproved: that the operation of the conducting 
power must he proportionate ta a series of num- 
bers beginning from o at 325, and gradually i in- 
creasing in some ratio with the temperature 
above 327, cannot, 1 think, be eontroverted; 
and that the operation of the internal motion 
must begin from O at 32", and increase till it 
arrives-at its maximum at 42%, and then decrease 
again ever after, is also, I apprehend, unquestion. 
able; thus, when the j Jar had water of 427, in 
Count R. 's experiments, this internal motion 
must have had a range of 8 inches in depth ; 
whereas, when hot water alone was used, it had | 
: not more than + of an inch to - fram he: 
temperature of 32 to that of 58 ð ( Z 
II be following table exhibits a concise view 
pol all the material varieties of Count Naa 
N with the regult?” e 
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4 Rumford attempts to explain why 
N was less ice melted in such experiments as 


the 45th than in those like the ggth, and attri- 
butes the diminution of the effect to the de- 
scending currents, occasioned by the cold mix- 
ture surrounding the warm one, which he thinks 
would obstruct the opposite ones ascending from 
the i ice. But the, e in 3 1285 compared 1 


„ 


over N e e have 90 Fa” wy⸗ 
self, but that the true cause of the differences in 
both cases, is to be found in the column expres- 


sing the mean temperature of the water, and not 


in that expressing its situation, which I consider 
as baving nothing to do in the business, but as 


it affects the general temperature. The naximum 
effect with cold water will be when it is of the 
temperature of about 48 or 50˙5 and the mini- 
mum above it probably about 100* or 120˙ 
and in proportion as the mean temperatures, 
in any experiment, deviate from those points, 


the effects vary accordingly, let other circum- 


1 


stances be what they ,,, re yk 


Thus I have attempted to Epi che ra- 5 

tionale of these very curious and interesting ex- 
periments, in a manner different to what their 
ingenious author has done. And must now w leave E 


it to o the reader 1 to > form his opinion. 
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EXPERIMENTS mthe VELOCITY of. 
AIR owing. out of- « a Vegsel i m different 
circumstances; with. the Description of. an 
instrument to measure the force of the o_ 
nn Bellows, &c. By Mr. BANKS, Lecturer 
in Natural Tho ee 5 5 
Mr. Dar ron. „ö os 


f e 1 hens 1 way ; 30, 1808, 

'/ {þ 5 

| Taz object of TEK! enquiry any. be 5 

in the following proposition. If an elastie fluid 

— is IEA ae given vessel, orany way contained. 
| in i it, and at liberty to issue out of the said vessel 


55 through a given aperture, to determine the resist= 


ance which the vessel meets with from its action, or 
| the power which it has of communicating motion 
to the vessel, as in a 1 25 rocket, Sr: s steam- N 
engine, &. 
Before we proceed to . the experiments AIG 
be proper to premise certain principles deduced 
from Theory. If a tube be filled with any kind 
of fluid, as air, water, mercury, &c., and placed in 
a vacuum, every fluid will flow out with the same 
5 velocity. For though the pressure of a column of 
: — of a given Ma be much greater han, 


* 


vol. v. 9 5 1 
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an equal column of water, yet the weight of the 


particles to be projected is greater in the same 
ratio. On the other hand, if air is lighter than 
Vater, the particles projected are also lighter in 


proportion. If a tube 16 feet high be filled 
with-air of any density, that air, like water, would 


flo into a vacuum with a velocity of 32 feet per 


e no corrections being made for resistance. 
And if we take the gravity of air to water as 
1 to 840, then a column of one foot of water, 
comptessing air, will produce as great a velocity 
in that air as a column of air 8 8 big, 8 
Poing it was of uniform density. 5 £ 
If ve take the whole pressure of the atmosphere | 
48 to 33 feet of water, or its height (supposing 5 
it to be equally dense, which in this case will make 
no difference) equal to 33 multiplied by 840, or 
27720 feet. Then as the square root of 16, is to 
32, the velocity at that depth; so is the square root 
of 27720, to 1332 feet per second, the initial 
e bg no e into a vacuum. 
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9 1 5 Pie e of: A . ak open. an 


| "64 top, filled with air or any elastic fluid, the author 55 
takes the density of the column at the bottom or Where 


the aperture is made, to arise solely from the weight of 


the elastic column; and the altitude to be that which | 
would be if the whole column were reduced to 


density of that at the bottom. 
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To prove Whether air compressed by 33 et 
of water would: be impelled into the atmosphere 
with the above velocity, I have made, . 
1 more, the following experiments. 

A is a vessel of a known capacity, into this top 
of which is serewed an aperture of a known area. 
The tube T d recurve at d is soldered or screwed 
into the top of the said vessel. The hole as 
stopped, and water-poured into the tube at 1 
till it is full, at which time a quantity of Water 
will have passed aut of the tube at d, and con- 
densed the air in the vessel, mare or less as the 1: 
tube T d is longer or:aborteroitng to 54 1 wire: 

- Atthistime:a person who, 105 abut; waſhes. . 
ture at a with a finger of one hand, and held a 
ball. second pendulum in the other, removes both 


at ibe same time, while at the game moment 


an assistant opens a cock over the tube T, which 
supplies it with water as fast as it cen descend 
into 4. The moment that the water appears at 
a, the time Piece: is stopped, and the time of 


| expelling the air is noted, from which, by know- 


ing the ee of _. palin the See e 8 
3s obtained. 


1 the tube 12 would 54 ebe near 7" 
bott om of the vessel 4, while it Was filling with 
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would be gradually diminishing, and of conse- 
quence the pressure would be constantly chang. 


ing, hence the open end of the tube is as near 


the top of the vessel as is anner with a 1555 
2 the 8 . 


buena. 
he Tau A contained 1 glb. © 02. of water, 


from which we find i its capackly is 42 5-088 cubic | 


inches. | 


The area of the ALT nn, Ph through which - 


| the air is expelled i is 0046 inches. 


Fuer. 15. The altitude of 7 above the vessel 
” "16-98 inches. Time of expelling. the 3 


air r by several trials Is 33 Ku Re 


Doe 5 The Alte of Ti is 6 POE The 


time of Ying: by several W is 21. N 
55 . 
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Ja a 5 u 42 5.088, 5 Jolidity 


of the vessel, divided by ,0046, the area of the 


— hole a, gives 92410.4 inches for the length of 


| the stream of air driven out in 33 seconds; 
_ divide that length by 33, and we shall have 233 on; 


feet, the velocity - per 1 "PRI by - 


t. 
$4 hit 


8 39 inches of water. 
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The second experiment by the same process 
gives 361.6 feet per second. If we would com- 
paare these together, we may say, as the TOR 

root of 30, the head, is to 233.3 the velocity; 


is the square root of 72, the second head, « 


667. 8 feet ihe velocity per second. 


Again :—As the square root of 6 feet, is to 5 
361,6 so is the square root of 33 feet, to 845.2 
feet per second, the velocity produced by that 

head; or the initial velocity with which the 
| atmosphere would enter a vacuum. This velocity 

found by experiment 1s 487 feet. per second 2 


than has been assigned by theory, 


It appears however that the results a8 . 
a mined by theory and experiment do not differ 
more than in the case of effluent water. For, if | 


+ — 


we would reduce the velocity of effluent water, 


found by theory to that which experience giyes, 


we must multiply at": by 5634. Accordingly, ff 


we multiply 1332 feet, the velocity. of the atmos- 
phere entering a vacuum, as calculated above. by 


5 „6 4, the product 1s 844.5 per second, differing 
but d of a; foot from” that [og TOO wu. 


* e „ 


1 have also made e ene 3 5 cinking veels 


in water, till their tops were even with its sur- 
face, and opening the aperture that the rising 


6 mad an _ the air, an which 1 objamed 


5 On the vebeig f Air. 95 405 8 
the same velocities as above ; but the method of 


computing is much more intricate, for which 5 


+> 


: reason 1 shall not insert them. 
From the above, it appears that a pressure ; 
equal to 33 feet of water, will expel air out 


of bellows into the atmosphere with a velocity 8 


of 845 feet per second, that one foot of water 
in depth will produce a velocity of 1474 feet, 
and one inch a velocity of 42 82 on N - 
or 20 miles an boür. | = 
Hence we may construct a table” evi 
the velocity communicated to air by any head 
of water. For, as the square root of 6 feet, is 
to the velocity produced by that head; 80 is 
the square root of any other 8 to the ara 
| produced by. that depth. e 


We may also, from the Abbe construct an 
instrument which will shew the velocity with 
which air flows out of any kind of bellows, 
Vith as much accuiacy as the experiments have 
5 been made, 0 on a which its cone . 
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CE Tue meu 3 or 3 B. may 8 about de 
ire of the figure; the top must be made air 
r by the cover L; into the bottom is fixed 
ide small tube AC, and into the piece D is 
© cemented the glass tube ED; the instrument 
5 is then inverted, and some water poured 3 
> 1 dhe: tube AC, till when, in its, proper position it 
is visible at Dia It is now ready for use, and he 
end 4 may be f ced i in a hole a in the upper 
board of the bellows, ter will rise in 
the glass tube, in niche}. Wo OW8 by from 
9. to 12 inches, furnace bellows generally 4 feet or 
more. But a where abe compression is great, 

| n be used ioviead of. 10 1 ater, 155 in 
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ad at 1 d L then a leng 
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tube needs not be more tha an 

1 5 tenth of an inch in diameter. . 
Whatever compression there may be in the 

bellows there will be the ame in the THO part 
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— glas tube DE, and make the air in its upper par © 
of the same denshy, deducting) from the cms 
Pressing force,” the altitude of the water raived = 
above D, Wbich however will be of little or uo 
bree if he gauge is placed i in a horizonte © :' 
position, wit h the glass tube down ard, there will 1 - _—_ 
be no difference'of Kann 2 0 Eoobg + "= ' 
2 : The e computation. for the Force in GP rc case = "OY 
where a tube hermetically: sealed at the rope | — 
3 in che instrument, will be effected by = 9 
considering that the pate occupied by: any ERS I 
elastie fluid is inverseiy as Its ſbree. Thus, let - 
_ the tube be 12 inches long, and suppose e 1 1 „ 
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water to be raised 1 inch; then it will be 11: 1b 55 © 
che force of the atmocphere : the force of boo 
air in the tube: : 1: 1. Hence a scale may be 
adapted to the instrument, to express the forse 
of. condensation over and above the common 1 
atmospheric pressure; which force is signified _*Þþ 
in the instance above by the fraction & unit _—_— 
being the atmospheric pressure. If we de. 
note the atmospheric pressure by go. inches E 
mercury, or 32 feet of water, then the force 1. 5 - a = 
in the above example will be expressed by 2,727 ns <A - : 
inches of mercury, or 2.91 feet wy on Se TATE 2 ED 0 
"8: ke 185 Oy other instance. VF = 


. 


EXE 8 y = 5 x 
5 ; £ * 
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If a mercurial instrument of 
FR struction be preferred, it 
add the height of 


— 


force found 


comes necessary to to 
mercurial column to the 
as above: thus, if the condensation 
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of air be from 12 into ꝗ inches, then the additi 
the force the internal air in the tube is e 


mercury, to which must 
added the 3 inches raised in the tu 
e force will be 13 inches of mer 
that of the aimosphere. 
rt of instrument or guage 8 
well for finding the ex force of 


ws ot day 


 elactic fluid, as for measuring the velotities with | 
- Whic they i issue out of the place of their confine= 
ment. It en be Eons to Us Kings of bellows, | 


the above 8 
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tations, or any other imitations, of the Human 

Form be the most beautiful, it appears necessary 
| that some standard, some general lau or rule 
would be admitted, in conformity to, or in 
deviation from which, the sentence of beauty or 
deformity ma be alely passed. That this 
standard has an existence in nature. can bardly | 
be doubted; for, if man be the work of a design 


ing artist, be must have been formed according 
_ - e e >: and this model in in the cor 
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* On the Beaut 90 in the Enema Slates. LE ns 
| plation of the artist must be the standard of what 5 


is the most perfect of the species, and as far a2 


the form is concerned, of what is the most 
beautiful in the form. The mind the artist 
may then beinyertigated i in his work; and it might 

seem to be no very difficult thing. to collect a 


_ tolerably accurate idea. « ot. what answers to the fer 


mots perfect idea of the artist, by omitting what is 
| inicidental and peculiar to every individual « of the 
species, and retaining. what is universal. And 
perhaps by a standard thus collected, 1 
inzsensibly, and without any deliberate WP |: 
every: one does judge of what he deems to be 
beautiful in the form of his own kind, and i in 
every form whatever. We find therefore that, 


0 ; in the estimation of the beautiful in the human 
form. there is a general, agreement as 10 the 


contour or outline of the whole and of the parts, 
the comparative magnitude of each part, the pro- Fl 
portion that each bears to. each other and to the 
whole, and the order and degree. in which. each 
swells and falls. : Whatever is remarkably. exces- 
sive or defective, whateyer strikingly 
against the general character and proportion of 
the parts, whatever, beyond the general rule is 
abrupt and extravagant in the melt 81 fall, * 


almost K Fired. ern not 


22 P 4 1 jm ** 
* ; 5 4 * ws Ss 
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. to thats Nec 


=. vhich every one has erected, in his own mind . 1 


and hich he has collected from the exhibition — 


5 7 of his species. There is. therefore in the imagl= - 
nation of every one a standard, collected from. 
observation, but insensibly and without design, 


to which he refers every form, that attracts „„ 


attention, and agreeahly to which | he pronounces 
it it is beautiful or otherwise, and in what degree 


Ad 


the eye of the; wind can contemplate, and does 
contemplate; and. does, refer. to, though the rational 
mind cannot describe bis. figure; because the x 
—— has been, imperceptibly formed, corrected, | 
| improved through life, in which the, senses, and 8 
not reagon, have been altogether employed. The 1 
| pkimate figure, as a Pieturg of the imagination, . 
is the abstract of, all. the impressions which. have 5 
been receiyed "pn multitude, of. original forms | 
preserving What is characteristic of s all, a and | 


it pleases or offends. It is an ideal figure, whi = 5 


rejecting whatever. 1s incidental, excessive or. de- 3 


| - fective, zuperinduced by violence r 
any respect Ken ing Wee the genera) character 
of the form. 5 . ee ing arr „ 
0 This perbaps i is e fo nd ation, of Mae 
N taste, or the perception of the. beautiful, 
whether as referred to the human or to. any. other . 
orm whatever. 1 qo. not e that 1 1 ths „ 


8 


5 


c künden seht mere is no e TE | 


or principle, by which our estimation of e 
beautiful i ts influenced ; ry but x think it to be the 
principal foundation: and the remarkable con- 
entaneity of taste and deeiston of the beautiful, 
especially of the human figure, proves that our 
rule is derived from nature, from our constant ob. 
ser vation of the originals, as they: 'have issued from 


the forming hand of the great artist; and that thun 


acquiring an abstract idea of the whole, we enter 
as it were, whether intending it or no, into the 
dard” aa] 


mind of the artist himself, and erect a star = 
what he designed as the most perfect and theres 3 
fore the most beautiful, in TG 11 which. be has oy 
ß FC O02 PRCIGS CHIC £ 
In ail bias" ok che lte b taste 
and the decision of the beautiful, although 1 
general consent be acknowledged, yet it is man- 
fest that the rule or standard will be more or less 
perfect, as the field of observation has been mots 
or less extensive, and à8 successive comparisonz 
with the standard already attained, and the intro⸗ 
duction to more perfect forms, with fewer devi⸗ : 


_ ations from the medium character, have ebastened | 0 
in the imagination the picture of” the bethiful, l 


Every step in the progress towards this perfect 
e is dhe 17 1 2255 i few "Ow, the general 


8 8 25 
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- = the Beawifa Likes 
| man; from continued observa 


from this few; admitting othans un the field-of 

observation is exhausted, and e rest in the i : 
en is the result of the whole ee 

me ds 


But as the originals/whi tcf 
beer bas nN in some ręspects vary from the 


| influence which climate, occupation, manners; end 
even the cukivation of mind, haye on ihe human 
form, it will, follow that a variation in theridea 
of the beautiſul is to be expected, and that differs 
ent circumstances May be '80 fayourable to some, 


23 10 render ibeir eoncepion of the beautiful more 


1 3 to the faultless truth and aandandaf 5 


ö nature. J 2 a 1 5 3 . be OE TT 1 * a 77's 2 2 1 


. This gecret 3 . 1 
an ideal #tandard of beauty may be illustrated by 
sition of, an experiment, easily to be 


wa upp 
8 concei ved, though not easily to be carried imo 
execution. If impressions from the faces of all 


dhe women in this kingdom ati the age of twerity, 
vere taken on any plastie substance, as suppos 
plaster of Paris z. excluding however those W 
come into the world with obvious excess gr defeck, _ 
: ho have been maimed by injury, or blemiched:by Ls 


. an) superinduced.; cause, as excess of: labour or 
5 rest, intemperance, defic 
excess or defect of the pass ions of the mind; and an 


5 2 ant were to form a face e of A 7 


Nc -ncy of zustenance, orany | 


wy N * mm 
* 
3 K 
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pit; 607 4 Sitio | | 
eco. were made i on 5 =. 


* 
1 
5 


tremes 50 eee e y niece a re ne 
of the form, the model of beauty in the bemsle 
face would be equally- obtained in ihe + 

their 3 prop standard. And if ſrom these 5 5 
7 | ._ gcveral'! national standards the mean of them 
ahold alsd be taken; this last image must be 
admitted to be as perſect a representative of ibe 
beauty of face, of the whole female race, ag 6, 
ble to be obiained. Ht e ns {42446 1 
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I 
2 
» 


This judgment is founded on the. sauppositien „ 
that the design of the Creator is evideneed in his . 
productions; and that the mean character of his EL 
- Productions of any species must approach e 2 
nearest to the perfect model contemplated in hs _ 
+ _ Creator's mind. Our sense of beduty, our = 
light therein, can find its object only in the pro. 
75 duction of the Creator, our taste conforms itself = | £ 
t is done; and the mean character must be „ 
est standard, the utmott ee of 

beauty that we ean form 2 

 *tandard! or image of bang! is-born wil 
it is chus acquired; the f | 
_ arbitrary; su position, the latter!accords with er- 5 
perience; is confirmed by reflection on our — 
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detnted to our view; 3 and if our minds were not 5 — 


8 e 8 to this result by being committed 

| to the field around us, yet, as the means to the 0 85 5 1 

1 end}: it might in this very ay be accompliched 
dx dur deliberate act, by experiments similar io ff 
| | what Thave up in collecting the standard 
ok national female Yaoi at N bee „ 
one i din een ne ts „ 

: 5 It might beexpe eee 1 „ 


of beauty would be one and the same to all- ane „ 
0 it is, as: far, as one and the -same-rule-andjudgs © 
5 ment on any subject can be expected in dhe vat == 
” ww and diversiiy of human beings: | It PE 5 1 
Already been observed that the greater is the = 
|| vaticty and number of the objects that have been 
= eee viewed by any individual, | 15 „ 


2 


N 
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Bo dhe nearer will che standard of beauty in his mind N E 3 
5 conform to the mean character of the. specie, ; : 
Wꝛzich bas been submitted 40 his 5 „ 


8 probably therefore to .tbe.truth-of nature Is 
= e Aa perſect uniformity in the e e e 
i beauty its requisite chat the field of observation. 
8 5 "ip <qual- to every one, that he mind of each 1 5 

1 1 etver be equally ditected ond equally attens | 5 5 
ee the subject, mat the circumstances yhicch 
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de equal in the objects »obgerved, But this 
equality has no existence, and -therefore smaller 
| variations in the estimation of One 
: found; but withal, there is 80 much of con- 
ꝛentaneity in the opinion of all mank ind, as 
proves chat the standard in every mind is derived 
from a common source, and bas much of a 
common character. I can have no doubt that a 
Grecian Beauty among. the Greeks, a Circassian 
„ „ eee, the admiration of the Asiatics, 
would be acknowledged as a beauty of thigh dis- 1 
ttinsdtion by the western European, and that the 
UDoropean female whom the European taste has 
eelected would: be in no Small degree applauded 
by che Greek and Asiatic. Perhaps, even 'a. first 
rate African in the estimatibn of her fellow Alri- 
can would be allowed by the European, the | 
Greek and Asiatic, excep our, to posses 
the eszential characters of beauty. e 001 no: 5 
5 5 It is probable therefore ihiat dhe daes of beauty ; 
—_ acquired by observation only of the ex- 
umples presented to our view, goes beyond he : 
er the mateftals from which it is deriued, = 
dich is mare perfect than the mean chat | 
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0 ee We h thereby 5 abstract idea oke ex · 
Less or defect; w we e admit this as still in some degree 
a _ adhering even to the most perfect origi! inals that we 

baye SEEN : WE. conceive that still more Faultless 
examples may be found i in the vast feld of human 
Hie; and. our imagination creates to itself a more 


Pere et idea chan © our ex erience bas presented. 8 
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h he regult;of the whole, i is this, every. one has | 
— within him Aa standard of beauty, and this standard 
is acquired, by. every.. one from the same PEE, 


5 48 1 - 
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and is in all of a common character; but t will be 
m TO perfect, that is, more conformable* to he 


bs 2 538 2 


truth of nature, as the field of observation has 
5 39755 \ varied and extensive, a8 the attention 


#4 4.33 


been; more excited and, directed to. the i inves- 
= of beauty,. and as the objects. of beet. 


tion have. been in chose circumstances, 'which al ae | 


B14 7% te #43 


- man fa vourable to the preservation and pe e 


n 1 


of "the. jd form, and wherein. pe original 


Ns IJ 3443 -# 


stamp and design of nature may be, either not at 5 


y. 4-8. 8 


34+ 


all. or in the least degree, counteracted and i in- 5 
Jured by adventitious causes. iT; pretend not to 
_ judge," whether in this investigation of the standard 
i; of beauty there. be any thing of novelty or in- 7 
| genuity ; it will be sufficient to my purpose, if it 
be agreeable | to truth, and. be pertinent to We 
zecond object of this essay; ; and. support the 
claim, which 1 assert bor the Greeks, that i in their 
vor. . - „„ z 


2 
* 


a 


4 > 
5 I. "I 
— 

* 
*. 
7 
$i 
* 
n 
” 
« * 
A 
* * 

<Q IE 
>”, 
N 

< 5 9 
3 

$2 3 
: Fir 
[ ».47 

4; 
— 
es Y 
% * 
q A 
9 9 
© 
3 
11 - * 
8 
3 
2 
aft) - 

N 
- l , 

4 +" 

— 77 * 

1 
1 

+ i 
1 

93 

_ 

2 4 
N 
r ” 
e 

<a 
i, OT 
* 

1 

Tr," * 
WY * 
„ 

RY 
« 
».+ 

> . 

- 
= - 
2 

TS, 
* 
2 
„ 
CER 
N * 
e 
5 
ee 
2 

* * 
1 
4 
* 1 

. 

* 
. 
Ne 

: 
p42 
* 
7 
508 

6 6h 
1 > 
2 
>, £44 

* 

* 
<A * 
4; 
Wy, 
mh O38 
Ty. as 
ce F 
N 
n 
N 
2 

2 
2 
1 
* 
8 
* 
A + 

+ 5% 
EF 

** 4 
"26 Ih 
45 
«5 


- 4 4 7 I» = = 125 * 
« Fits * 1 ; af Ro TO EY F * 
i e N 5 - F Ns SOR . To A F 
NN 8 22 . * . 8 8 WW 283 
* is. 7; * enn 2 r Ws 38 8 e "4 <A LSE os Tor oe gt = 
« N 8 CO AR >, \ 1 y 
Re 


_ 
3 


af” 


$: — 


. 
* 
J 
1 
[8 
1 
1 


* 


A 


5 are found” ile mort" a TY 
the beautffat-' in the human form, that have been 


5 Lund dure de bor knowledge. © "At" no proper : 
5 8 n Win bl be acquired in any — 5 


1 7 


1 def b 5 a nice and delicate ee 


1 a ie if 9 bad more favoured original 
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collect from, and” had A fiber access to "these rich 


HWY, 


— 


neee 3 Is "the e © SY statüakists we Ke. men of : 
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the Hrst <consideration, : and' besides their special 


ar art, Had. their minds Taised. and chastened by all 


85 a 1 5 which le earring, , science and 15 
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Presum tion, that ther states as imitations 


- the be autiful, : are of the 95 form, and have Fl | 
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b nol i been © equa alled 0 


er P W123 þ+f 5 5 1 * 3 * 


Ot P-; 7 t - 4 


no other nation t be $a e means and advanta 88 
| have been extended.” 
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Th his standard of wikis thus adquired, 52 and t ic 


only standard common t to all men, may LOR called 
the Sentimen tal Standard ; as. its priwary deriva- 5 
tion is from the immediate senge « or impression of 


2 * n 


"the human form upon: the, mind of the, obseryer, 


— 


1 | MES}LIGH 
and its ultimate Gn 1s the mean or” all the 


| the Limila T produc- : 
0 tions of ay by. other 1 nation, oh to i the Statüaries of 


agreeable ; sensatfons W ich the beautiful of human : 
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 formhave made 1 upon, the” mind. 
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wie there is also a Rational standard; which; 
wore contemplative and reflecting wings derive 


from. a consideration of the uses to which the, 


human form subserves. Beauty, though, i in its: 


an object. of regard distinct from every other 
consideration, must, in the productions of even 
wise artist, be suberdinate to utility; and 
therefore in those works, which we refer to the 
Great Artist, we expect that beauty shall be re, 
all chat is beautiful in the human form, Which e | 
contemplate with so much delight, is, as a mean, in i 
perſeet harmony wich the numerous and diversifec 
uses for Which the human forms was devignedbbit. -— 


conciled with utilit7. Nor are we disappoi! 


iss Creator. at e brug args 16 


Beauty could not be „ Its ho 


mind of the original artist, non are we autho- 


rized perhaps to say that in our sense of beauty 
it was any object at all. When this artist designed 
man, that must to him have appeared ta be the 
best form, which was the best fittecl to the field 55 
of action in which man was intended to move, 
and in which it was. intended that he should reaps. 
the conveniences and utilities of his being. l 
man n had been designed to be an animal of speed. 
isimifar to that of the hare, of the greys: | 
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mae lin b rap to: dot Aa Aten 
E 411 firmness of muscle similar t to What 
cCharacterises these animals. Ad "byes nies. 
reason, dbe qualities of the ox or or elephant, 1 


slowness of motion united with ea caps iN of 
_ burthe u had been designed to bo his predominant 


character; or if a temperament of speed with 
burtben, then a tempered: unien of the forms: 
which distinguish the hare and the ox, as in the 
1 wight have been the character of the human 


form But as each of these uses in a very bon 
| eres and subservient 10 many other higher uses; 0 


auch as duickness of movement towards every 
part; the os sublime t to contemplate heaven as 
well as earth, and each with the eee 
exquisite zensibility, particularly in the bands, 

Which are the instruments of mechanic oper! tions 
and in fine, the unnumbered -and varied uses, 
| vhich the inventive and creating mind: of man 
can meditate; were intended to constitute the 
character of man, we find therefore that a ee, 
is assigned to bim, which 3 is adapted to all these 
nes, and to each in that degree in which it 
contributes o the concentered and harmonious 
utility of his whole being. But 1 mention not 


this, with any of the views of abe haturalist or : 


divine, but merely to shew. that: man can anime: | 
. enter inte, h ak hs 9 


5 S Stats, 4 


ans with W Mn pronoun nice also chat it is 
good; and believe that it is beautiful, because it 


is eminentiy useful; and as, without any cont” 


deration of utility, be pronounces that to be 
the most beautiful of all the varieties of the buman 
form which is the mean of them all, 50 infer the 
same conclusion, when he estimates the mean os 
all utilities, regard being had 10 che . ; 
worth and dignity of these utilities. 4 

"0 is S e more en aer that whether c 


— cimply by u the mean” of bin e Af TTY 
the same, or nearly the same conclusion; we 


hall attain the same standard. But the inve 
gation of these utilities 1 in all their comprehension” | 


and reference to their best result is more difficult, | 


and 'extept” in obvious and familiar instances, 
does not exeite attention in ivojtinica ohlervers 


would find that the mean of his Whole 


0 - 


22 


ut is surely agreeabletha a altar of beauty 


ame bea 0e very iflreays wourcosthould.- ; 


. * 


common sense of man however in the most 

| familiar instances is an evidence of vast import, 5 
the mind expects and is reconciled to the more 
delicate judgments of more attentive observers; 
and a persuasion is induced; that if man were e Fi 
petent to the complete” analysis of ee e 10 * 


ably adapted to thermean of all hip nelle. 


* Saad 2 to Via one = the x same. In receiving 5 
that as beautiful which 5 is, we. defer, to the divine. 
wisdom ;. in the appeal to. the. reason . 3 
mind and act of Deity is | 
8 V 3 * 
Rush is eg n in erring! the: = 5 
of beauty 10 these two -tegts4, nd hey mutually. 
serve to obviate, some difficulties, . to 0. reply; 10: 
some objections, .and, to corre t. some ex roneous 
judgments to which we might be liable, if we had 
only one test to appeal to. The expectation of. 
5 the beautiful, according to the sentimental stand 
arch, in all of the human kind, is repelled when 
we. take imo our view the varieties of human like, 15 
and admit that these varieties require a confor- 
mation nicely adapted to the useful in all. V Whe-. 1 
cher it be that difference of cliwate, of situation, 
| of employment bodily or mental, and of age, in- 
duce, as the mere effect; of a cause, sueh smaller 
; variations. of the human form or that man gene- 
rally i issues from the band of his Maker with such 
Variations of form as may ſurnish all the diversiſied . 
agents fitted to bear their several parts in the vast 
community; of men, makes no difference in the 
conclusion. Wherever the diversities of ihe 
useful xequires ao deviation from the abs 
standard ok+5entimental.beauty; we submit on 
ade ens, ng tse and ee | 


dall — in th 


es and with delight „ ws” 
Adaptation to strength, to toil, to hardihood; to 
boldness, to enterprise, to speed, to ersatility or 
any other pechliar end, is the predominating 
chhracter of the form. In the distribution of 
men therefore into classes according to their 
situations and subservience in life, the rational 
standard admits a beauty, peculiar and appro-—- 
priate to each; Which if not found would be 
deemed to be a defect, though the degree in 
Which this specific character. is. required would 
not be admitted either in: Ahe rational: or senti- 
mental; standard of the nean perfect beauty 
k che Whole human deer aer ee 
arm, and:lightness of legthret well adapted te die 
maneuvresiof the sailor, but would-be utsuitedd 
to the pedestrian, in whom / ist ne quired a song 
and muscular leg witho ast little gnper-ncumbegt 
weight of, hody asd is gensistent with [general | 
85 vigour . And thus in the; different. occupations 
- of men, the; estimated beauty of form im each 
class will be adapted to the eee eee 
to sustain in life. A general, when he looks 
With pride on the manly figure of his soldiers, 
has a different standard of beauty in his eye ftom 
that by:which. he would judge of the graceful 
and elegant in an assembly of the higher ranks 


985 ot life. We observe a RISE rule. in the , 
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- ment we form of the different classes of 6 
The beautiful in the lion, the tyger; the elephant. 


the bull, the horse 


„and the dog, is referred to a 


different standard in each, and even in those 
species, which come more under the observation 
and use of man, as they are subdivided into 
different kinds, they have each their appropriate 


destination and appropriate character, and the 
mean-fork in each sübordinate kind is allowed 
t be the standard of beauty in that os tho! ough 
varying from the standard of bes 


other kind, and varying from the 00 of we | 


beautiful in the whole genus, where an aptitude = 
i a particular destination 18 not contemplated; 


75 the road, the race, the field of chate 


= field of war have each their proper 
beauriful of form, while each partakès of those 


. which 


enter into the mean beautiful of 


kbem all. And the same is obneruet of the sub 


* 


_ diviſions of the canine race; 


e sbepherd's de dos = . 


dhe terrier, the spaniel, the —— the grey. 
hound, the bull-dog ark 'the'matiff, to which we 
may add the favourites of the ladies are all 
estimated by very different Standärds of beautfüt 


ſorm, and yet are all referable to a 


hi eh is 


* mean of them = and is conceiwed to be 


. e . to the abefyl: dn ere 
dhe part ich each is intended to act in ede plan 
of theit Creator is strikingly witnessed in the idea 
which every one entertains of what is beautiful 
in the form of each of the two sexes of the human 
race. No one conceives the beautiful in the - 
| man to be exactly transferable to the beautiful 
in the woman, an _ the most perfect beauty of 
. the female were foun in a male, tlie eye would 
be disguated; gone male would be the e 5 
scorn or ridicule, not of approbation- 
Pe haps: the tnere abstract idea of 1 
- form, independant of evety other consideration, 
Would pronounce the gentler undulations of 'the 
masculine outline to be more conformed to its 
standard, chan the richer swell and deen, 


of the female figure. Vet in despite of this 


1 


stract judgment, the motzt perfect friasculine | 
figure, if contemplated in a female, would not 


8 be considered As beautifu 114 tt = TIS r 10 7 712 * 22 Fs | 


The zame submission to the useful, or to n 
we presume to be useful, because it is ebe 
to the order of nature, is observed"in'the"extima< 
tion of beauty, as it is referred to the differen 


|  petiods of Human ee There id 4 aer 


beauty in infancy,” in een r youth, in 
manhoo 0 and i f Ageb Fe ch 1 the arms 
of the M adonna, and John anbeding? the notice 
of bis infant coutin W aden, 
| 1 LC: = 
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Sas 


impressed from all the circumstances of the 
interview z while in Coriglanus himself. that 


proper in his figure would very mate Jiffer 
— Samaghat: of all the preceding.. . . : 


en wg _ 3 age eee 


inconsiderable, yet would each, indepondant of 
all regard to che part which each is designed tio 
dustain in riper years, be: expected. te exhibit. a 
difference of form; and aspect, In the full 


blown rote of Lucretia, ond the opening bud of 


Virginia which- equally enflamed ihe passions 
of Tarquip and the Decemvir, and led ihem to the 


perpetsation of the most daring: and dangerous 
crimes, though in each we i imagine something that 
answers to aur perfect idea ef female beauty, yet 


in esch we look ſor a delicate. dizerimination of 
' axtatier, something appropriate of Am, and 
5 feature, expressive of abe es 
8 Nuagan,.:. ͤ ron a. 


rr! 
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In the Wen i groupe . 3 „ite a 
ben and attendants, which issued from Rome to 
avert tha vengeance of Coriolanus from his 


N countrys if imagination give a beautiful figure 
to each, it will be a beauty; proper to the age of 
each, and proper also ta the relation which ech 
bears to the avenging hero, and to the Shades. of 


affectian- and interest with which each must, ba 


which, we should acknawledge as beautiful and 
| rially, 


There is mange intubably, as is grnemlly 
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e « peculiar beadty-of form and fetture . 
adapted to each of the Passions; but here mm; . 7 1 

in order to the perfect, the mean must be bs : 3 - 0 

Served; and this perfect form, as exprevive 'of “ 

| the. paszions, rejects the predominance: kn = =» 

one feature, which usurps over the others; "which — 1 1 

subdues the whole form and countenance , 5 
characteristie and generally disagreeable exptess = - „ 

sion. This must enter in no small loyree fits | b „ 

all our zudgmem of ihe human figure; the sene 

both of the beautiful and the proper must ac % 

eiae with dur econceptions of the mind, wien che — 

_ eotifigutation of the form in all its part, and im = 

an the acting of mind thereon, is fitted to expres, -. 

In, every human figme, which on any #ccount 1 

axtracts our attention, the 1 immediste Fupulte is 

o read the mind in the face. Ammhlü fead it; 0 = 

it is an universal eharäcter, and detigusd 0 z: 

read in zome degree by alt who: have att infetebt : 1 
mn us isformstion ; for it is the hand-wrfting W 

ne Almighty; and inazmuch as mind is duperlor 1 

| ds body; chat foth is pronounced to he more. 

beautifal, which in every exptestdem preseins 1 

beautiful mind, and at the same time is confbtne kt 

ts ſhe imeresting affections ene e 10 1 

_ the vatied situation and tireum WE 1 

Perfeut beauty tneretäre aß bodel Pere roll i 

- of mond, and deformity in bögtr e HAS iat 3 

1 elt ie aten. "Pre ins are, 
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80 far as r 


iy But eyen 


RG Sarda -nlouto ape 


dominant passion but benevolence, but evet 
benevolence itself Would be tame and insipid, * 
uf in excluded every other passion. Tt-would: | 
not be suited to the feld of human action and 
— homamepwpatly, and could not invite our sym- 
pathy in return. | The only influence of passion 
_ thay can be delineated with an attention to perſeet 
beaziy ig is that Which admits the expression f 


every passion; but of each according to its worth 


and dignity, and the power which each in its place 
and rank ought to have over the form and coun- 
tenance; and that face which bears the expres- | 1 
sion of this tem ament and proportion will he, 
ects th © influpee;of mind, the most 
vital... % 8 73 ok 75 
ven. in a tbe exbrenien of the passions, tbe 
male, e standard will differ, nor can 
Veen temperament required in the of p6; be.expected; | | 
in the, other, That mildness and placidness, of 
n untenance, which, is the lovely picture 
female, mind, would nat give be pr mise 
. sculine mind, nor answer to ou r standard * 
beauty: and though the marality of 


ance,Aand./igure to be; de- 
| arc eee 


* 
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| ba WILLY 


wit wits the Scfortity/rand! : 
only acceptable, but. approved and 45 40 e 
in the art, which we should fly from with disgust 
and horror in the real object.. e, KB 
80 far then we have proceeded in the examin- 
ation of the beautiful, not merely as: a pretadowes 
deciding! on the excellence of the Gretian 
statues, though even as a prelude this appeared 
necessary; for without same rule founded in 
nature, all decision on the beautiful in the imita- 
_ tive arts of the Greeks, might be considered as 
mere opinion. If we have not erret then in this 
previous analysis, it has appeared that, in the sub- 


1 


ject of the human form, the sentimental and 


rational judgment of beauty are not discord- 
ant, but that the beautiful as a matter of pole 
| harmonizes with; the useful as the end; and as 
an influence from his, that the perfection of 
beauty as an absolute standard must be 


for in the middle form of the wholo-collected: N 


buwan race; excluding all-whom::: 
lente, monstrous births, ol 


mate, ſood and labour may haue disfigured; and 
also in the middle form between the extren 
of age, in which the subject has not attained 0% 
or declined from ibe point of pertection cause 
_ allethex varieties of the: human form seem to re- 
_ qpect this: medium both of number and age. It 
ppe oe — — of: 
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be distinguished by their characteristic form, or 


*. on ile Beautiful im the 6: 2 


occupation and cliaracter, and in the. e 
af the passions, that interesting language of che 
human form and feature, there are separate stand 
ards, Which have each a specific beauty as their 
appropriate character, though subordinate to the 
more universal standard, at and acknowledging it 

as their genus. Not greatly deviating from this 
r standard, each of these distributions must 


— 


en wand not be beautiful in their place. . 
Having therefore to the best of ee hid 
hi foundation, 1 shall proceed 5 e t - : 
I. To enquire whether e statues which 
have been preserved to us as monuments of 
Grecian art and taste do correspond, and in what 
degree; to those high conceptions of beauty in 
the human form, which both from zentievent nd 
reason we are led to entertain. e fret 
Appeal then to the enen dias hy 
tothe moat: abstract idea of simple beauty, with- | 
out any: cons ration of utitity, or destination ts 
Fatticular purposes and offices in the dinribucion 
of human action. Submit io dhe eye che bert ot ts 
Gxeeian Statues of this character, suhait them 
to: the; / zeveress examination; place: them beſote 
the: ideal standard ib the mind; and ssy whether 
imagination can figure to itself more -exquicitely. | 
foisbed models of perfect buman form. Car | 15 
nnn, that ann * 


+ 
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au ens in the — 4 
1 that too small, that the wave of the contour 


might be more happily exhibited... That timidity 
wherewith nature fears to exceed, when be de- 


_ lights to present to us the perfect of beauty. is 
delicately charactered; | every thing is in that 
happy medium, that mild temperament and pro- 
Portion which perfect beauty requires; no mus- 
cle harsbly obtrudes itself to break the charming 
roundness of the form; the minutest parts, the 
joints, the fingers, the toes, the very dimple, 
as impressed by the playful. finger of love, is 
touched in the truth of nature; in ſine, the eye 
of che delighied spectator may look for hours 
and days, and not dare to say, not be inclined 
to say, in what respect they could be altered, 80 


5 1 2 to be rendered more grateful to him. The eye 


is nat satiated with viewing them, they Ke nat 
_ first with their full impression, but every re- 
turn to them makes a deeper implession, unſeld 
' new. beauties, discovers the grace of nature in her 
most finiched works, and this perhaps is the most 
decisive proof of their superior excellence. If 
any thing be wantibg, it is colour and the expres- 
sion of the oye, but of de nne d due 
ate incapable; the artist has done his part, he 
bas effected all that. the material was. ouaceptible 
| of; Perhaps it is owing to this, the impossi- 
bility of commun cating to stone the soul which. 


— hy N bod M4 5 4 g 1 Ws 2 7 ; 
. speaks in the countenance, that the face ofiighe 
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that it appears to be not so beautiful as the Whole 
„ and every other part of the form. But he 
KArtist has given to the whole attitude the ex- 
; ha rea of e, molarep, cd. f the 
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he. DEL 18 the Abs Belvidere is pre. 
genied every thing that elegance and Brace, with 
_ chastened severity and dignity can require in 
5 - pk masculine form. The: beauty of An- 
iinous, the Catamite of Hadrian, is feminine, 
but the form of Apollo is such as mind giving 
"© hs. character to form and countenance would 
DR prepare you to expect. He is not Jupiter, nor 

Mars, nor Bacchus; there is blended in his 
"ow the excellence of each, but with no en. 
g 10 7 den e en e would. look for in 
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BE "ales ee feeling; without aux 
Wo -  philozophical enquiry; has been witnesxed: by all - 
* in vafious ages and nations. The Greeks mo =_ 


rom nature, her most perfect ſorms were their 
5 nen zucceeding artists have received their 1 
. productions as a standard, and looked for re- 
8 putation as they approximated to the perfection 
of their works. The. antient Romans in the 
dee h of . * deemed. moor 
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 Ex088ent in the art of ctaruaty but what was'of . 
Greek fabricatzon Their admiration! knew: no 
bounds ; and though of che statues CN - 
us, mag) are-of an" age- ponteriot to he earter 
Ocean it bs probable ahat they were all the works 


_ nominated the Raman, theugk che ROommm em 
pire had been long extinct; was formed en the - 
batis 6f Greet ert ; it acpived to ne higher hon-t 
chan 1e be the imitster ef the astient Greeks 
yet inimien ar imitation is auppbsed de be ss 
gteaterertion, this school is Mlowed 78 have sr 


Pazedd sir ether moderns' in ide benny and = 
character of its figures. While: ether cubsequtet 
sehsels ef stutuarys which have Wrought; from 
weir dn 8 eee 
80 ben rteetn | | 
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cswocaediag to hemp in dther dd¹ů rie them are 
b pet ts have devoted e cnc es 
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SR The artists of later days ascend no higher in 
. | the pursuit of the beautiful than the models which - 

5 5 | _ Greece- has; transmitted to s. Have be _ 
1 5 them retraced ihe steps of the Greek ariist in 
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The Grecian games invited the most perfect gf 2 
| the:apecies,Jin! varied character and exhibition, — 
all the advantage of exposure, and with all! 


action proper either to strength or grace; - 5.5 
Phich must have We e to . em nu „ 9 


ol nature in her bake: PSs SHI ern on: 4 
3 en open access to. Our — 
che en ee 
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duc form. The influence of aid en the 
ffeznture, where the soul peaks in ul ins” enehgie 
„ «WE character pa my pred mig een | 
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Author, may determine the ferm, and rea- r 5 
„ gat beet -which 
wers to the Best intention of nature Fe | 
„„ ey, Rowing dress ef the © "Greeks? 
| with" this freedom of mind; whatever mata 


RT 4d, he freely. berate no restraint fred 
5 Fer into awkwerd, Hl-proponicuied and untzraee. 


tua deviationisy and what freedent'of 2 
of revs, raſubtliy' of Climate, such | 
| 1 diet aud wauters, left eabinicheds re 
© Grefelzes contpleated; 18 me. 
5 Almost is advense to che pr. 1 
5 eee hn dee min nor 6 
modes of He fe ner | 


and. exercice s manner: | that Sake no ment! 
Energies, invite to to; no pleasant, bealtbful, SROP= | 
tiveness 3. intemperance in the hours of reſts and, 
What alone ia sufficient to: enn ep | 
form. and beauty, confinement im the Penn 
vapour of crouded and beated: rooms, The 
© inference; is obvious. The madern European 
cannot xival dhe artist of autient Greece, Hie 
das dot the ame originals. Nature puesemed 
 herzelf unvialated to the Greek ; injured. and per- 
verted, the can exhibit tg the European only her 
weaker productions. ECOL ent 2; „ F Gel 
To these coliderations may. ba added, what 
I have already alluded $0, that the Greek artists 
were men of the first form, well educated, and of 
bigü consideration. Superior instruction, and 
_ admiazion: to ide highesr honours, elevate: the | 
: taste; eopecially. in au age and ecuntry, nne 
the:peczion for fame was the atimulant: 10 ali great 
exections, and: furnished to: every one the: m0 
generous gratification. The philosppbic Socrates, = 
: what wondrous: man among the Greeks,; was him. 
self a statuar, and is said to have;sculpturett 
. three very beautiful figures e ee e 
Without intending any thintz unhandsome to 
er attists, the same elevation of mind ct 
7 wen be equally. ned of them.  The,motive | 
of. gains: Huey, dd and de 
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5 1 shall conclude this essay which perhaps is 
already tod long. wit rar ber ve powerful 
argument in fayour of Greeian art; whieh may 
be inferred from the great len Ho of: time that 
it flourished; and the innutmerable productions 
Tbich f E fu urnished.- This ar eee e 
hs] clin to it; and an”  eneouragemene to 
e of Which we have no- example. OY. 
may judge of this from. the Annjeand bene, I 
Works hikh excaped the repeated plunder of ihe 
Romans; and from the valuable remnant thick 
to our n tus! 3 destruction e * ages; | 
e $; 6d thrive aritg 


Mo pooh N 
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"and, Prators + and e ee ui: Soma of 
nd all; calculable- amonnt, mi 


© haye been thought'to! have \exhausted :G: 

ber rich treacures-of art ; but sugeeding to! 
Tiberius Nero carried off a valuable plunder from 

he Aeopole Delphi and Olympia, and yet in 

8 places not fewer than three 

t tatueſ were remaining in thetimeof Pliny, _ 

0 0 ung in modern times wompare 0 this 7 
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3 against cone Charges of RovesrAv., i. 


TY — the Rev. 6. Mars, F. K. 8. 


EsSAx 7: 2 
. nov. 15, 185.) ; 


"That kgs is not the parent of olitenes; nor 


785 ; ae with ond duplicity LR: 25 vice, which 


— La 8 Se 5 0 at EE 7 0 : 
who Surrender themselves to the impression of 
the moment, but also of men, from whom a more 


Just appreciation of the past and the present 
e be expected, to indulge to a spirit of discon- 
tent whenever they speak of their own. times: 
and with a kind of holy veneration to fix their 
eye on those days of old, wherein, as they sup. 


Fn ingenuous virtue and sincere enjoyment : 


were alone to be found. This failing, for a fail... 
ing assuredly 3 it is, has its origin in human nature, 
and even in the best dispositions of human na- 
ture. Candour forgets the bad, but 8 
remembers the good, of what is gone. The 
eee of the. foes are buried with * while | 


. virtues, 8 attractive 1 enga- 
ing, are rescued from. the grave; and ace 
new splendour by ging: separated ſrom 


thing that offends. But, while offence lives, 7 
arxests our principal attention z it irritates our 
tempers; it erosses our pursvits ; it provokes 
our moral indignation z- and iherefore the vice 
"I is the subject of everlasting ak Gal a 


But in all this proeeeding neither; truth nor 


| parties ain caleveit aaa intentions . 


- we oftem defeat eyxery good purpose. The god 
and the bad of evety day ought. to he fairly.stated 


and neitlier candour nor . prejudice ought; obe 


heard atzthe bar of impartial justice. ; By er- 
 uggerates. praise or exaggerated. blame; = give a 


esanction 0 folly, a error and vice, While e 


- throw discpuragement: on the ingenuous purs 


of windom, truth; and vi virtue. Laſt; 


Ia Rousseau we find a striking example of i: in 
| tomperale: censure and intemperate 


Preference of the past to the present, of bar- 
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3 to 
- insinustes + elf into all his writings.. ; e 
wih him 15 simplicity; it is nature in her pure 
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440 On Learning and the Arts. 


of mischief ; it os + to awake a temp tation, and 


capacitate man to be the enemy of himself and - 


his fellow man. With a splenetic turn of mind 
be finds more to offend than please in the whole 
view around him; with a passion for fame he 
courts reputation by the singularity of his doc- 


trine, by the boldest contradiction to the eom- 


mon sense of mankind; 3 and with abilities Won 
derfully fitted to give a grace and a charm even 
to the grossest absurdities, he ventures on an 
open hostility to every thing which man conceives 
to be his highest ornament and praise. . 

| 9 785 I have observed that this humour of 80 | 
ting the present state of man, and overrating that 

of the Past, tinetures most of the writings of 

Rousseau; but it is the professed object of the 

_ {Celebrated essay to which the academy of Dijon 
| adjudged the prize. He maintains that the pro- = 


gress of society and its boasted improvements 


have been only to make man progressively acſ- 
quainted with misery. He charges this crime | 
particularly on the sciences and the arts. „ An- 
tient days, he says, vere more virtuous than dur 
dyn, and the degeneracy of our 'own days'owes | 
Its origin to our knowledge. In fine, know 
ledge or science appears to him to be Pandora's 
box, replete with every evil. A poor prisoner 
in a house of lunatics, being asked the cause 


of his confinement, replied, that” — 1 


7 +. 5 
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whole: ward to be mad, while the 1 thought 


him to be mad, but unhappily the world out- 
voted him. Roussseau must have thought, if he 
1 as he wrote, that a mania had possessed 9 5 
man from a very early period, and that in his 
de, this mania had risen to its greatest height. 
It was well that the question did not come to 
issue between him and the world, for the world 
would assuredly have out- voted him. Rousseau 
is however entitled o a ee and n : 
mentative reply. e Dy 
In the first part of that discourse N | 
objects to knowledge, that it is the parent of that 


external civility and politeness, by which the 
foundation of candor and plain dealing are un- 


dermined, and fellow-intercourse. becomes con- 
trained and disguised. Before art, says he, „had 
fashioned our manners, imposed concealment on 
our passions, and taught us to speak a borrowed 
language, our behaviour though rustic, was 
natural. He admits that human nature, at the 
bottom, might not perhaps be better ; but he as- 
serts, that men derived security from being able to 
read each other's: thoughts, and that this advan- 
tage, of which we now know not the value, 
preserved them from many vices. To this "pare 0 
of his charge ihe present essay is confined. 8 
In answer to this charge it is asserted, 5 
external civility and politeness are not the off. 
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Pirente, that 9 ee eee nt lan- 


_ guage, and false exhibitions of ide heart are not 
peculiar to any period or state of mam that singerity 
and honesty are not irreconcileable wich politeness; 


and that whatever of evil can be charged to tbe 


account of politeness, is amply corn pengated by. 
the real good which it produce. 

Politeness may certainly associate with learn- 
ing, and may be separate from it; but ther first 
| AW is in the good-will and sympathy of man; 
in dhe desire of being agreeable in the form as 
er as in the substance of out fellow<ihtercourse: | 


This is s0 obvious, chat it is impossible to 


Aber any special . connection” of cause and 
eſfeet between 2 learned mind; add polite mind. 
besen mas;-whilout a. kind and zympathetie 
heart, without a desire to please, may be as blunt 
a rustie a Rousseau dan gontemplate in his 


4 golden age of simpliciiy. Learning is very far , 
from being the character of the polite world, and 


Pane in a still less degrer is the LARGE uf. 
_ the learned world. The weakest | perac | 
whom literature has not opened eee 
way lead in the dance of fashionable potitencss; 
They are perfectly ingegens p ereatures{-of 
the. horrid crime of learning but they are the 
arraigned” before Raussaus eee they are 

meaning p ion, of pro | 


tated 3 and of all the cites choad. | 
Obzerve the learned man! He may possibly be. 
polite ; he may be courteous in his address, in 
his speech, in all his manners; but he has not 1 


learnt this from his books; he has acquired it 


from an babitual; commerce with the dressed and 


fashionable world. Such a union of attainments 


is however a rare spectacle; aan ke, 7 
and pg world is o nt; e chat ts 1 
expresses something like astonishment, if in the 
acknouledged scholar or philosopher it find _ 
te polite man. The love of retirement and 
even of solitude, as conducive to the purslits 


from other circumstances 


. of4 med men; the little attraction which they 


feel for the lishter amusements of Iife, the stra- 

im their estimation which float upon its surface; 
the little attention which they have bestowed in 
order to acquit themselves with propriety and 

grace; the disgust which is excited in them by 
the trifling conversation and important nothings _ 

of men of the world, render what 1 is called good 


company as unfit ſor a philosopher 2s a phiſosos 


. pher is for good company. What a figure does | 
he often exhibit/ in a gay and brilliant circle, 
vich his solemn air, his stiffened attitudes, his 
3 unmanaged limbs, his absorbed mind, his inat- | 
tentions, his constrained“ recollections, bis studie 
expressions, his deep and sensatious discourse! 


- : | 
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> ate an 3 of: Adele to the circle unk 
him; but he knows to estimate himself, and he 
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returns the contempt with which hei is received. 
He feels that he is not on his proper ground 


N no common sympathy attaches him to his com- 
pany, nor bis company to him; each are under 


restraint, but a modesty yet unsubdued in him 


Subjects] him to truly painful feelings, while a 
happy confidence which the polish of the world 
often confers, administers to the coinpany the 


enjoyment of a secret triumph. He retires from 


the scene without regret, and his absence excites 


no regret in those whom he has quitted. A fer 


rellections on the strange interview for a while 
5 2 the thoughts of either party. The one 
laments the littlenesses and follies of which he. 
has” been à witness; the others laugh at the 


awkward mortal for his oddities and unaccommo- 
dating wisdom. While the fruit of these reflee- 
tions differs in each as much as the reflections 


themselves. The one are strengthened in the 1 per- | 
sugsion that the accomplishments of politeness 


are the finishing of the human character, and- ; 


. with more self satisfaction go on in A, course, 
Which as a whole is but a Waste of time, of talents: 


arid of character. The other owes it perhaps to 


huis keen disgust that he is not swallowed up in 
e gulph of e b hat any 9 and un- | 


1 


40 not 8 bis mind, nor lead him to the 
| borders, if not into the open field of vice. There 
is certainly an extreme in the judgment of each, 
but with which extreme the just estimate of 
character and dignified enjoyment is most likelß 
to be found, i is 58 to the ee een to 
calcula... TREES 219/423 91680 7 
In fine, 3 e 8 FOR at 
„ events in the history of man, and they 
may each be derived from their proper source 
but they are neither of them the parent of the 
other, nor do they. kindly. mix in any relationsbip . 
or affinity. Io derive politeness from learning, 
1 and charge to her account the vices of the farmer, 
whatever these vices be, merely because learning 


xe a LES 


and politeness may be co-existent, is one of those 

 sophims,, which Jogicians, class under; the name of 
non causa #70, cdusd. If the error proceed from 
: design, it is criminal ; 3 if it proceed from igno- 
Fance, and A, confused understanding, it is con- 

= temptible i in one, ho pretends to the nes 

of a Philosopher, gud, a: s oF the follies of 
A 3 

8 Learning and . Put To. to Ho e 
| from the same circumstances in the condition of 

man; but if civility be a vice, learning is not to, 


be accused on. this account. . The field produces 


on Learni 3 
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1 the grain and the weed. Is the salutary plant 


| ee Nene the useless or exen WA e, 
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RF been found to enter into the hu 
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Plone tt by its side ? joys . * 
external condition, multiplies the conventences 
_ of life, his views, enlarge, Wee e e 
more elosely with fellow man, he widens his 
connections and dependencies, and to aceomplish 
this his intellect and ingenuity are e ee his 
manners also become more insinuating; he courts 
mis fellow by courtesy as well ast by kindness; 
a thus! science, the arts, urbanity and the 
I wle ond oy eee gg ad- 


5 


* 


teig 


een in 1 Waadt never n bas 
nan character. 
But learning and civility, though iszuing from 
tile same source, and always in some degree ac. 
companying each other in their progress, maß 
Vary in their respective character from other cir- 


5 cumstances; and therefore it it may require the 


aid of some other cause to account for 'the pe- 
cuſiar politeness of later E Europe, wh ich in he 
very object of Rousseau's i. ective. G G18. 
— criminate the urbanity of Greece and Re me 
from the poeliteness of the present century, and 
to account for whatever is pebuliar ts and 
| Ebaracteriaie of the latter, 1 not 3 
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1 as ou tbe. 1 


: 1 to the object of the present essay; 
2 especially if it shall appear that learning is as 


innocent of the guilt, which way | be inne, to 


modern, as to antient manners. 
: urbanity and ad modern politeness, may be no easy 
task, nor is this difficulty peculiar to the present 
5 subject, as there are many instances, in which 
we cannot define, what we strongly feel. 25 Cicero 
has given a definition of urbanity, which may 
| apply. to the. civility of any day, as it is a mere 
definition of the abstract principle. Hadſhbe 


wo þ: 


illustrated i it with a familiar instance in the man- 
5 ner of his day, we should have been better able 5 


io estimate the standard c of Roman urbanity. We 
bave not a history of the private life of the 
5 Romans, but from some incidental facts which. | 
i are recorded, we may decide that their manners 
. finished as those of. modern: Europe. et Wwe; 
must allow to Greece and Reme all that polish 
which answers to their bigb condition of pros 
perity and cultivation. The wants of nature 


are common to all, but a richer, possession of the, 
external _conyeniences. and accommodations of 


life cannot fail to awaken an artificial taste, the 
idea of a grace which may be superadded to 
every enjoyment. All of the polite and elegant 


1 the colligien of. man with man can . ex. 


t. so dressed and elegant and delicately ; 


- Accurately; to define the characters of) antient 1 


: 48 os tuning FT the Arts." 
pected to accomplish, may de tribes to che 
higher personages of these antient days, but the 
jufluence of woman on manners could not be 
0 experienced by them, because woman held not 
the same rank in society as in these later times 3 
and therefore this must constitute one charac- 
_ teristic feature in which the politenebs of the most 
_ kecompliched periods of Greece and Rome could 
bear no resemblance to that ot modern days. 
Commerce, wealth, science, arts, and urbanity N 
have made a rapid Progress! in Western Eutope, 
and independant of any other cause must dave 
produced their effects; vw but the state of woman, 
Which is absolutely novel in the history of man, 
Has given an appropriate character to our man- 
ners; it preceded every other eause; it operated 
m our rudest and most ignorant periods; it was 
tlie ori riginating souree, it has been the cradle, it 
in che highestaspiring of Gar politericss; and from 
this is derived whatever Aramis pen 
of 'the masculine sex. CC VEOEES 22 OHNE 
It is certain that woman ha Hide imation 
antient times, unless as subservient t 
which it becomes' me not to name th 
CO or, as necessary to posterity; ; or, as 
the superior eeconomists of domestie supply and 
order. They were passed as a property from 
the parent to the husband; they were not 
5 introduced 9 8 e of life; OT were” 


55 


— 


n . ik — - | 419 : = 


even. secreted from the open face of. day ; they 
were not admitted to the councils of man, to an 
equal participation of the hopes and fears, the 
joys and sorrows of the lordly male. This, 
whether it were to the honour. or reproach, We- 
ther it were the blessing or misfortune, of antient 
days, was assuredly the character of antient na- 
tions, though with some difference of degree; it 
was that: of the Asiatics, of the Greeks and 
Romans, and continues at this day to be the 


unvyaried character of the eastern world. TO 


the rough inhabitants of northern Europe, bar⸗ 
barians as history affects to call them, but who 
were our progenitors, the female sex are primarily 
indebted for their vindication to the equal dignity - 
and privileges of human nature. To this singular 
character of tliese northern nations, long un- 


| known to the rest of the world, Cætar and Tacitus 


have born testimony. while they were confined | 
to their native land, The romantic gallantry ef 5 

c the days. of chivalry, and the romanzas of .the _ 

vutcęeding period, in Which it is difficult to de- 
cide $i superstition, ; heroic, courage, or 

idolatry of the-gex, be the predominant, feature, 

and the gradual passing of the old romance into 


the modern novel all demonstrate that this 


character has never been parted with, hut been 
| mellowed into the more rational and tempered 
6 = such AS FS their 
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posterity, the inhabitants of wellen Europe; un- 
reluctantly bow to. If man have imposed chains 
upon himself, he feels not the weight of them: 
he is happier 1 in the participation of power and 
e with the female, than when he held her 
under his absolute dominion, When she was the 
slave of his will, or mo e instrument 0 19 80 | 
selfish pleasures. . n 
This generous 8 of. our robert pro- 
penis with the partners whom nature and God 
- for them, happily coincided with the 
equal and liberal spirit of Christianity; and to 
these two powerful agents, which were nearly co. 
temporary, we owe that wonderful revolution of 
social and moral sentiment, which constitutes the 
distinction of later Europe. Woman has 
0 now been permitted to resume her proper rank 
in society, and to her we are greatly indebted for 
the! present polish of ruder man; for that ease, 
propriety, grace, attention and desire to please in 
the manner of every intercourse, which offends | 
the cynic eye of Rousseau. To every thing that 
is human some aecusation may be brought, whe- 5 
. ther in consequen ce of defect, excess or. asgoci- 
ation, and therefore it is not wonderful if polite. 
ness committed to the management of men should 
be subjected to eee but be her errors 1 88 N 
excesses what they 33 087 dararyt (we 
* Look oh N and jou forgive them at 106 
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To a bones ain: Da due; Abt . 
she 0 the asperities of life, veils the de. 
formities of selfish vice, and gives to ingenuous 


5 | irtueand goodness its highest lustre,. 4 


I do not mean however in this part of my essay 
N the advocate of politeness, but to prove, 
that learning is perfectly innocent of its birth, in 

modern as well as antient times, and let its pre- - 
zent character be What it will, to fix the filiation 
upon its proper parents. If it be true, hat the po- 
liteness of modern Europe derives itself from the 
restoration of woman to her proper rank in 
zociety, and that woman is the legislator of po- 
liteness; there is a circumstance in the character 5 
of woman, which demonstratively proves the 
folly of Rousseau in ascribing to learning ether 
tme blessings or the curses of politeness. In no 
day, not even in the present day, has woman been 
eminently distinguished for learning; and there- 
fore the empire of politeness, sovereign as 
Rousseau supposes it to be, neither derives OE: 


Eons nor is maintained by learning. 


I return to the direct zubject of the essay. 
| Ai rescued learning from the imputation of 
politeness; I wish also to rescue politeness ftom 


: the more odious charge of insincerity and dissi- 


. mulation, as if they were her necessary and ap- 
propriate character. Dissimulation and artifice 
19 5 and 9 do assume ſhe; attra "a e form of 


* 


iteness, but they are not her natural olfepri 


they have their origin in tkose interest 
rhich are common to man in every ag and 
nation, and which pure and spotless innocence, 
"if it have ever existed on this earth, is alone 
exempt from. The savage, che rustic and illiterate | 


Eno to decieve under a 
elſish end awakes the desire, and deceive 28 arte 
fully and as successfully at any of the polished 
and lettered sons of modern Europe: Instracted 
mere interest, they can adopt even a beducive 
"dan and in the very form of Te ant a 
 aimplicity and bluntness _ can 
„ deceive.” e. 

VUncultivated society has its de has Ws 
ices also, of which none hold a more distin- 
: + ied rank than art; dereit, deliberate fraud 
and imposture. The histery of the Arabian 
PTartars, North- Americans and Chinese, who arr 
at best only m managed and discipl 
much more the history of Lying and imposture 
than of plain truth an and honesty. They can 
practise insinuating address, they can mislead a 
1 designs, and deceive with fatal success. n 
wee Ray hs es they can shroud their in 
as artful concealment as the mot 
prof dogs dip One: Schools” _ 


1 . 
3 > 
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savages, in 
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iclanof Europe can dig the secret. In 5 
are treacherous more than brave; stratagem 


and ambuseade constitute their / military tactics, 


and they measure their triumphs,” not 


manly resistance enen as men tk 5 
springipg upon n der dedted prey i. at this ena! 
fidenes of security, by their . use 8 5 


oe e and the undlistin 
re of. age and en. 
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7 this representation I may be supposed c 
enbibft the portrait only of the North-Amerie In | 
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mibes; but the e history of « every” rude ank un- I 
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_ civilized nation presents the came features 1 and 


in this very century the Chinese, whom 1 have > ; 


e 


- excepted the class of ba 
erbibited 4 dreadful sp cimen of this Falaidus” 
__unmanly; and © savage cha er- The 1 
_ Emperor” of China, Jealous of a numerous and 

1 Tartar horde, | and, if 1 remember” 
art ght, one of the very tribe from which him- 5 
self vas descended, allured them by faithless 


des, till he had drawn around them a cordo * 


barbarians, have 
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& 


$4 Þ 3 


of fs numerous hosts. Then in the true spirit rt 
a $avas „be issued the word, and appeazed' ; 


| his fears by putting them all to the Word. "He. - 


exterminated HP. Three millions | of e ; 
_ at 4 blow. - JJ) 
Such are the representatives of the native ve 
ü „ g ö % 2 Z . | 
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ere the patterns of ftankness, .sincerity and mai 
Iiness, to whom Rousseau offers the incence 
an almost ideot praise, in compariso to whom 
the European character is one uni orm blot. by He 
= the Pa power in its greatest dee i 


he blackens an angel, and Whitens A devil. i 


4 


5 550 But if, contrary.to fact, and what the 3 


of, man. in the progress of society reports to the 
plain enquirer after truth, it sbould be allowed 
n ess (derives itself immediately from 
arni ping, 155 1 Jearni Ang in be 


herefore to ig 


"ry n 33+ TA. 
N le ME r. = but like; ever very. blessing to, 


1 man, vice may $ s6lze the blexing, ind as} far AS, 
vice can opei — the 
curse. Has learning taught 10 1 vice ibis 6 


1 this be a truth, it presents a novel. idea of 
learning, contrary to every idea which has been 


* 


. entertained of her genius and spirit; for before 
_ the  Geneyan. Philosopher was pleased 


5 ceiye man, he Vas supposed t to be fav: ghrable. to, 
1 truth, to the. discovery - en to the ingenuo Ou: 


=  communieation. of truth. .., „ 
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to unde : 


and 0 of tavage life, as chat it ministered 
to this native love of truth in the mind of man, 


to that ardour of a rational mind, which, when 3 
= awakened, pursues with avidity and with unsated . 
8 gratification the discoveries which nature unfolds _ 
to the diligent enquirer. This is the spirit ane 
genius of learning, and most une to have 


| de the wily arts of polished life. + 

= + TRE} question is not therefore, bk 1 
: ness, and even learning, may not be seized by 
vicious men, and perverted to vicious purposes, 
5 but whethen it be of their genius and character 


to favour. this abuse. The question is, Whether 


35 politeness be not of a virtuous origin; whether. 
it be not this; very circumstance. which recom- 
| mends her to vice; whether science, Whose 
15 object i is truth, and the communication of unt, 
can intend, disguise, deceit and perfidy. Viee 
exists. Granted; Let the crimination be carried 
to the baser passions, which originate vice of 


| whatever. form, but not to those laudable 8 5 8 


of man, which contemplate truth and kindness. 
How many other blessings does vice pervert 
5 Ns abuse? From the Creator of man is 
derived the very capacity of learning, the im- 
: pulse to, the delight therein, and all that 
is the genuine offspring of learning. 1 learn- 
ing is to be accused, decause vice may 


pPtostitute learning itself, and whatover | is the . 
, e,, „ N 
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progeny -of learning, to uses which the ae 


Spirit of learning abhors ; then 4 a fler, the 8 


Oreator is to he aceused, who has inspired in man 


he desite and the capacity of learning; nor is 
tliere one gift, nor one blessing for which we 
may not with equal Justice reproach our maker, 
us there is not one gift nor one plessing which 
vice may not, and unfortunately does not; equally : 
pp. It is not of the Senius of lesrhing 


and wisdom tb fayour vice in afly of its forms; 
science and virtue are naturally allied; and te 
the sons of learning the world is indebted for 'the 


most atimaed and perbuasive Pleas in the cause 

pf virtue; that the wisdom of Ber ways has been 
Aillustrated; mt that viee has been proved to be 
as foolisb, 48 it is detestable. To lesrnipg this 


125 


; an ensy, a plemsant and a natural office; while 


all attempts to press her into the service of vice, 
have reflected disgrate and infamy on the per. 


— : 


petrators of 30 rude a vlolation. However 


| Maker, science and virtue are united in the ser- 


A 
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individual nen may petvert the plan of their 


viee of man, a  wisdom and holiness in tbe 
conduct of the divine beidg, I make ne apology 7 
| for this-momentaty use of the zille of the theo- 
logist; it becomes me as a” philesopher, h 
demands for theology a place in the great phi⸗ 
losephy ef nature. ,He who designed man, 
5 be oy nee and ans to be of ths aides | 


Acenstomed to 


; CE * 
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2 8 « 48 bo ty . Ep: 1 FX 
the 4 „ „ 
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2 On Tami an. 
= attributes. of his being, and 10 raduce theme. 1 
ts traduce both man and God. 


But to the innogence of 33 as not 
answerable for the duplicity and fraud and wn” 


honesty, which Rousseau charges upon wo. EE. 


: ness, it may be farther added to its praise, 
chat if any thing can guard 2 man against the 


impositions of dissembling address and language, 


it is to the cultivation of the intellect that he 
1 must be specially indebted for this guard. La. 
ing places a man upon a higher ground; it 
_ confers upon him the advantages of superior 
intelligence; and when directed to the. 8 | 
of character, and assisted | by an acquaintance | 
Vich men, their abjects, their modes, and 9 
import of language, it: acquires a kind of inten- 
tion into the very heart. A scientiſic man is 8p 
| o yield conyiction only. to evidence, 
that he is rescued from that Pregipitate decision 
Which is 4be pit of fools; be is poxxexeed of more 
ice disceroment,... more gcc uracy in veighing 
every thing in the scale of sober Judgment, more 


facility in refolving, combining, comparing, 


Ade4eiding: 30 that if imposture must haunt the 


best walks of life, zug man can pass these walks 1 


5 well-informed man. I do nat. ascribe this praise 5 | 
: 40 the ye gritig, ne mere mathematician, or. | 


the imple. ciolist of PAP form ; 5 * to Kim, ho 8 


— 


With More tecurity than the vell-educated, and 5 - | 


"Ie. © 
. 


1 ha We died man as well as dne hich: Joh 
deserves the name of true science. And it is - 


| this science that Rousseau's accusation can alone 
apply for the learned only, who mix with men, 


Ke 


can give to imposture those advantages, Which 
he supposes learning to furnisb. It is but in a 
small degree that learning and politeness can aid 


7 the Uishonest and the knave; but it is in a very 


bigh dt 


ree that learning and a polished acquaint- | 


dance with men can protect against the knave. ' I 
might Mugerato the truth of this observation by 
an appeal to very striking facts, facts of the 


grestest magnitude and importance. Since the 
Study of literature and the study of man have united 
to enlighten the mind, to give to it more intui- 
tion and vigour, false taste, false p80, 
Ae religion, and, I may add, false politics, 
bave lost their power of fascination. True 
eience, like Ithuriels spear, when applied to 
satan in the guise of an angel, has compelled 
hem to unv il, and stand 1 1 to view i in "their 
naked deformity. 5 ; 

Having rescued learning 5505 he ere 
of politeness, It is an act of justice 'to' rescue 
politeness from the imputation of insinserity and 
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1 ieh assumes an 1 3 


and tricks herself out in a reßp t 1 garb id 1 


form, but has nothing within of the loveliness 5 


and worth of the original. It is thus that for a 
while, and for ever with the ignorant and che 


_ credulous, supersition may be mistaken for re. 
ligion, the traitor for the patriot, che sycophant 


for: the friend, the seducer for: thofloran ps: the : | g 


7 20 eee ae e eee Ane into 


1 


irredeemable contempt: and infamy, the solid 
virtue remains unimpeached, and acquires. re- 


newed splendour from the odious contrat. 
Thus it is with politeness; her origin is honour- 
able; her foundation i is firm ; her seat is in the 


| hearts: her range of action is the whole inter- 
course of man; but her favoured, e . 
en of woman ; woman, who with 5 
Love in her eye, eee 5 
was us designed to Allure, to ö 2 wee to e roses 


on ail ine paihs of life, t ne 


2 


wo 
IF. 


*Y 7 
Such as is woman in her {ae ns auch. 


| is is politeness., She visits undressed uncultivate d ; 


man; in her whole intention, in her whole man- 
ner sbe is kind. kj The. ruggedness of manners is 


smoothed under her steps, her smiles calm the HE” 


_ turbulence of passion, and man is not allowed to 
approach man but in the form and language of = 
ee e, ese honest and; 32 


ab ber — the pegs bd 


| have no aeeess but in her name, and their hy- 


poerisy is 80 far from being to her dishonour, 


that it is the homage which even vice finds itself 

; obliged toi 
But 10 quit che poetic stile, Which is not natura! 
to me, the truth assuredly is, that politeness has 

not in her contemplation to furnish 2 language 
for the insincere and dishonest; her intention is 

In the less impe 


nder to her excellence and worth. OL 


rtant and ordinary intercourses 
of human beings, which singly seem of small 


worth, but altogether make up che sum and mass 
. of 'social enjoyment, to intermix those herle 


sweet courtesies, which give a grace, a charm, an 

acceptableness to every thing. Sbe is therefore 
of the family of good-will and benevolence; and 

| he who cannot separate her genuine character 


and spirit, from the abuses' which have attached 5 


themselves to her, deserves not the name of a 


: philosopher, and hardly the namie of a man. These : | 


5 abuses however, like most incidental evils, have 


provided. their own correction, The ordinary ; 


| forms and language of politeness have their 1 


1 


and certain tests. 1 8 


Preciated value ; they pass for no more than they | 
are worth ; while the Higher value of the heart, 


5 which politeness was designed to be the agree 1 
able expression, is estimated Dy more Accorate - 
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language, that there: is something i in ingenuous 


truth and henesty, which cannot be counter» 


ſeited and which no ariſul language can convey, 
In a greater: degree than. is imagined does the 1 


mouth speak from the heart, and therefore albng 


with What is common to-truth aud to ĩmposture, 
to simplieity and to art, there is sonething which __ 
discriminates the one from the other there ix 


rbservef à medesty, a delicacy in the oneg h 


which constitute a marked distinction of charac= 
ter; and tell the truth to à discerning wottd. 


Sure there mut be an angel of detection, which 


follotys the dissembler in bis path, and cothpels 


tte dishonest and designing to reveal the precious | 


secret which they vould hide; It is certainly he 


interest of the impostor to appear to be the per 
fect character which” he beende, but not all his 
practice in the art, not all the cool deliberation | 


ol his plan, not all his knowledge of the world, 


_ aided by genius and by learning, can enable him 
perfectly to act the part, which it is his interest 
to personate. Truth cannot betray itself, for f 

having nothing to conceal, it has nothing 1 - 

betray; but Art has, and therefore cannot guard | 
every avenue of detection; in the very texture 


of its art it cannot present any thing like the 


. prurience, a boldness and a grossness in the othen, : 
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5 simple + and * work of nature. Innocence = | 
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In fine, vice must be al owed; 
polished and the learned. world. Ng 
more multiplied forms han i | 
periode, though with less deſormity a 
n ee . This | 


5 are. «ill, 5 n 5 7h 
possesses them. 1 may zum up their praise in a 
few Ws . the acceptableness of — 
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. Alough the: EY "ry beets thilwbeddtly: en- 4 


| Kderddiar agortimuation ofthe pure moduſiat aubstanceof 


the braim and cerebellumz yet. L, find, on, afœrarel en: 
 amining|them, that with a few exceptions, «Oh ra 
tic nerves. and | portlo mollis of the auditory, t | 


Worn 0h a browner' colour than the m edallary Lit ; 
= pia ( mater Seem eng ic fürnish à dunstät/ of cis- 
kitious matter.: The optic nerves and portio mollis of 
- the(auttitory: eam, inderch fro their bright whitecolour, | 

_ forreneive-froin.their/pia mater litile on no eineritious: mate 


_ 7 [ter in their progress to the eye and ear: but, as. £909: 3 as 


they enter these organs to form the, rotins: an 


 - 8pred+ out, ou the mernbrane of the cochlea-and, = 


eirtular canals, instead of: remaining. white and opake, | 


ey become cineritions. The cause of which, is, that, 


contrary to what, has, been alleged by all authors, they | 


8 Carry With them their pia mater, and from that. mem- 


brane every fibre of the nerve-reccives cineritious, mat- 
ter. Observation: on the Eructurey Gc. oe. ve ene 


1 oP 32. „ . 
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WS has Fahy; of abe.,nexyes aud gal agp 1 55 
is yeny simple, compared with that ff; the. brain, , 
ide laßt pee a œmplica 


out x and. heautiful z - 
organization, ; whichwe hall perhaps never un- 


derstand. In viewing the structure of the heart, 


we fasily comprchend, in what manner each of 


5 e Fate cee to, the, bes . ed. of - 


Rude not e bow, any one & the cavities © 


/ 


Piresezsss, &, Kc, of the rain contributes t@ 

Fentstiop, volition, or he intellegtual functions. — = 
will not therefore be necesmary, for, my present 
pPorpose % enter particulazly into the. Reden. 
ation of the ructure of the brain in man and _ 


| 41 lets i in he other animals, referred 10 this 


— 


division. It may be proper, however, just 9 


ftisslark, cher in each of 1þe. higher classes f 
enimala, the brain has its peculiar characters, = 
ing from the presence, or abence of certain 


parts, gr from the pogition Sc of these, Ang 


© abat M. Cuvier baf apecibies there peculiarities, , 


| be nal mATrAy and ;ACEVIES ALE are gf N fibrous : 


Sniſturegand the hrs pf. the Jann; except zt 


aw xemate extremities, gre .jpaluded, in, hath 
r da common. coat, ar Seat. in 5 
rh proportion of the hraim compared MH 


E dhe:reatonf che nerviws 9600s; yaries in diferent 


e alia. AI W £32104 e, e . 


= blooded animals the; brain diminishes 
8 proportion 3 s dhe spinal marrow. enlarges, 
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| ; 5 . Farely reaches fout pounds- 2 In other warm. 


. ore Mean Spins - 
An animals." In the high er orders, e breit is ier 


1 „„ in Proportion 10 ihe" e il marrow, and” the 


8 * * 


| opinar marrbw is als0 in Proportoh'to'itie 


E : nerves connected Mich it. The human brain 
3 5 by m much the largpor In bret 5b io db err Ur 


the "hetvous' system: K commonly weiglis frem 


two' to "three: pounds, or upwards; but very 


in volume, 


1 and in some Sas e bulk of the two other 
pPeuoxts of he brain scarcely urpaszeb that of ihe 


| Y ge medoll#oblongata, And this scafcely exceeds che 


spinal r marrow. The intellectual powers of ani- 


was seem to correspond in extent with the pro- 
. portion of the brain to ihe rest of the nervous 


tystem, and the perfection of its organization: 
Whilst the acuteness of sensation and the force. 
and Tapidity of voluntary motion appear 46" de 
pend upon the proportion of nerve, distributed 
10 the organs of sense und voluntary Motion 
rather than on the proportion of brain, All 
1 aniwals Wich are as Jarge as man, e Wer 
waer ves aud greater strengt: The 8 smaller ani. 
maals have much larger netves in prÞorgi ion to 
3 e Fivhes, © „„ 
7 brains, 8 haveivery/achre: fesling and move: with 
Ea W and force,.. Many animals have 


* _ ren IR, : 


"bt 7750 4 Aula 1 
a he "although all a ate ig tut 0 
him in Intellectual powers. *V'ii’ 
"AW Lo animals, which have "vertebre, ave 


** T8. 


> The IG which are destitute of ou 


Wit when" viewed with respect to their ner- | 
vous systems, 1 755 de 1 ROE tied 


three ß WIE SY K 


ene "firs bpb the peg and 


| ſt worms; ; Which have a Faid spinal mat⸗ 
ro, and nerves, or three parts corresponding to 


tese at least. The Brain in these animals is 
N placed above the alimentary canal atid sends off | 
two branches, or legs, which inclose the &sopha. : 


dus like a collar. The Continuation of this, or 
the Spinal marr o, is situated under the alimen- 


tary canal and contained in the same "cavity With 
8 | the- other viscer: 12 2 


: 5 408 4 
- Ba 9 | 
5 % 


t 18 double; the two legs 5 


remaining distinct throughout 4 "great part of 5 5 


weir length and being only united, at diffe rent : 185 


points, by means of the knots or protubera nces, 
5 from whence the netves arise, and which are 
nearly as large as the brain. Mr. Cuvier ohserves, 
that © the great sympathetic nerve, * which, is 


= constgptly ; found. in al 1 5 With Ted "blood, 8 
does not exist in any te-blooded ck. ; 


1 onlen we copmder: AS. Bs the. two nervous 
breads, which unite all the ganglivns and which 
ne e ee in tz 


| 1 


"cruxtactous's 11. * Y 5 


2 4 2 


5 33 « 12 facylte de ehr; & che de 8e gon 


eh 
, daus la plupart des animaux sont man 
Pune 12 substance nerveuse &P autre 4 la Hbre ha1 


: „ 1 | Oe 1 _- 
| mals, | insects and worms: In which case 1 
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animals would have no spinal marrow, and the 

- ahzence of this medullary prodygtion WAA oo 

the common char: acter - N al. . Al F 
whize blood-”*..-_. - 


The zecond includes 80 50me e en : I 


| A. brain and neryes paving off from it in 2 
5 radiated manner, but no elongation of the brain, 


| analogous to the gpinal marrow. of the former 


order. | There are however: zcattered gapglions, 
Almast 2s large 38 $$. brain e in Nara 


5 Bar? of the body. a 


Tie third comprekends bose animals; which 
are of a gelatinqus texture and haye no evident 


nervous system ag many Ziqopbyter, or Poly pet. 
In these nothing corresponding to brain, i 
© MAITOW, or neryes, can he discowsZed; 5 


. muscular fibres Ten he detected. 
Thus we find, as we deßcend in the waldof 

al creation, the common trunk of che nerr 

0 engage e eee 
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Paroissent etre Egaloment-repandues dans toutes des Pafties 
do cartzinz wa | btzelatincux, dans lesquels on m ap- 


ot * en ; f "OR OPTIO R 


| IT Ad Ibs ca de. 
| cles t length imperceptile and equally e 
ttibuted eee is piftiof the most a 


: alimals. e Hopi: of. | ow | 


© Bhi aber of Seel iw is gives” les 
than in the. attimals, that Rave Vvertebre, Sight 
| is wanting: in dme of them; Fearing in à greater = 
number: But the remaining endes, esprelafly : 
feeling, appear to be never wanting,t'' Have 
these auimals any sense; Which ig not postest 
by those of che former division?! Some: 9 8 
mious pkystelögists think: this probable 
© F'Mall in the next place mentibn a ov: of s 
bpenomenn, or, ds they” are usually termed Il 
| dfirh@'tiery tyous system, rehanve to Waben and 
Ee veluhiary-mhotibn'in different animals 
lle Inu anch others atiimals, belonging % 
_ higher "Claes, et naturally” formed: ne © 
bensation. 185 excited by aifiniprevsior, Aude pb 
5 atty part 6f che Body, if che nerves} diaeibuted | 
to that particular part; BE divided, tied, "« 


5 $0 «rongly' compressed itt any part of their course = 


 asts destroy the communication betwiet it an 
the Brain, or spinal martow; Hence it i Prev 
mhk gether this termination of the nerve nor 
5 bn 55 of it beko is ' contertion” Ink ine 
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excited and voluntary motion produced in those 
parts, which are supplied witb nerves from the 

__ brain, or from the spinal marrow,, above. the in» 
8 jured part. Hence it is demonstrated, that the, 
Br . brain, © or Be Jun t 


1 


to. berger all eee wein che limb 


8 alp the power | 


dhe Ht 5 3 
ol beginning y * 


intary motion is not in the nerves. 


d. If the anal marrow be divided, or sfroogly 


compressed, in the neck or ann lower point, none 


of the parts, supplied with, nerves from the spinal 
© marrow. below, che injured, part, can be. excited. 0. 
action: by the will. Hence it is 3 that. the - 

| ig Pk mn 7 

dent in the spinal Marrow. 4 wish 1 3 


payer of beginning yolunta 2 


-E :. 
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: ns ik the: spinal. = 
marrom be divided, or 5 compressed, 
. abeve he point, here these.nerves/ ar: 
toit: Hence it is equally ed oth the. | 

_ spinahwarzow;below its, Junction with pci 
1 is nt Ahe best of, sensation. lit e een 
f the whole pf the, nerves of. a.limb, or 3 
poet be divided, or 80 sto zuongly comptessed, a 


auto, When the. spinal marrow... 1s, injured in in the 


not necessarily impaired, and sensation Ney. be 


2 8 thus, Math the zpinal 1 mar- 
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: \ wanner just mentioned, the mental faculties are | 


8 in in cerebello, liegiꝰ in $] inz.n me: dulla,” + 


toy of the | power of beginiling ve 8 olüntaty moti on ; 15 Os 4 


ae part? of me a which” is . nmediate A 


corum, alis in nodo cerebri, Arantib in ventfieulo 


5 me sine i ingenii labe læba est iti vents; 1 callosum.. ns 


_ medium: non raro sine animi labe ex cerebri . 
ner code bisemins Firilet lass i invenit Ceres: 


N 


2 Ant N ö N | „ | 1 5 „„ 
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| and erden, is the exclusive N 


und of the intellectual powets it man (ald ther | 
| animals), whose nervous eyötem is 5 0 atorally | 
For zechand hot affected by any Sraduak disease. 8 
A further proof of this is derived from Hence: that 1 
_ sudden und vislent compression of the bfaln 5 
dee all sensation; voluntary motion — 
 lbtellecruaFpowers; brig! 16757 $003. 10” OTA Se 
Upon this matter physiolozists ate 88 era fy 
| agreed but they differ very considerably s as 0 


A Sed api auetore, Carter, ext, in ee „ 
2 Lancisio & L Peyronie auctorihus 1 in corpore fs | 


_—_— Digby auctore in septo cerebri medio, Vi FeuSSEno 5 ; 
in mani medulles orbe, alits i in colliculis ner horum opti- es 


N 


cerebri tertio, Willisig in W us striatis, Vrelincurtis 


big to: r SH; ff... 
6 Verum tamen hypop! Ts 5 Hallers, . 
eto, & $f a5 ? Ry” 
__ pms: Zinn, Lorry'& Laght'sine: animi labe lean 
invenerunt, verum tamen he ekperimenta, super Bestis 
capta, Thru certi super labe i ingenii produnt, la Peyronie 


e ede ee ge | 


Ag 


uo viderunt vitiatum— Corpora \striata_ la. 
| -yiditz-Spinz.: medullam ego | Spinus sine 


preßt 


ingenii be in ominibus,  laSum Wan 4. :Saerumetring ds. 
"= Hum. Fabrica T. IV. p.100 
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Ln e og and which is by m n; 
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5 5 Priters named the Sensarium Commune, 


1 


8. and la 


3 „ 7 ae There ire few, if any parts of the ence-. 
| ' Hhalon, Which haue nat upon some occasion 
1 deen injured or diseased without any remarkable 


FR - _ diminution of the vital and mental powers, - Af 
nan; one part can with propriety be fixed up- 
23 entitled. te zünden eee pany 
=> tion, volition, Ec, nd; which: is found in a 
animals, that Have à visible nervous ystem. 
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wie een e ane K ee of all. the nerves con- 


tue the true zensorium commune. == 1 
a, ; Figs: Per cot ere om Wande 1 
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=: at haudisine veri quadam specie Hoe in Hurtiove quart 
5 debet.“ Thid EN. Ste" else his N on the. 


TY Iichin. there was not the nales trace 
| of-membr; 
its and meatus c, where 80 
lie dulla still remained.“ This ease War 
Qain by 1 
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a the Neruous Sintoms of „„ 
e circumstantially . Fas 5 
appears to me allowable to infer from what ii 
| acwally: sisted, chat those extremities of the 
nmervęes, usualli named their. origins, were i in this 
Kaze at least. the scat of sensation, & 32 87 
e In some animals; as he turtle and roms for 
er f the brain does not appear to be exclu- 
=jvely:the sgat of sensation: and; volition, or the 
e af, producing: voluntary motion - For, 
4 the. imgin>be:qomened, en ee yo the. 
S oplication of a 
39; sher ere ans ovements, that 
bey are possegted f sensation and volition? 
© Here then the spinal marrow if not the nerves, 
evidently participate the [above-powers" with e 
brain and can exert them in of. it 
973. Some sand worms {when cut Into. 
duo, ot more piecks, become 10 or more dis- 
_ tinet-;and perſect individuals, each posseseing 


Nous 
; . 8 


dy $8 >\'' 7 


| Seton aud voluntary motion. In poly Pate 


the nervous substance is not förnied into distinct 
visible fibres, hut, distributed equally in — 
art. of the body; and these animals may bs 
ivided into an almost infinite ſiumbei of pieces, 
each of which becomes adistinctindividual; evi i 
3 Possessing sensstion and voluntary _ 
tion. For they perceive the agitation | of. 
5 in which they are e placed: They! e 
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N to ok and ght and ae eeited 10 8 -acti 
by these stimuli.“ Here inen every 5 12 


System bas an equal claim to eig the seat of + 


densation and volition. 1 — 5 4,59 h 2555 ä 1 OWE 
= OO 2 It is only in the more comp | 
"=o animals, as! M. Cuvier very justiy 3 "that 
dete asemblage 6f the different parts of the ner 
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central parts are absolutely. necessary for the 


exercise of the funetions of this system. When 5 


w consider what takes place in eee ve 
may be led to conceive, adds this author, that 
at the bo tlom all the | parts of the nervous system 
are homogeneous”; Df} $] peceptible - of a certain 
number of similar functions, near y.as.the frag- 
"ments « of a large magnet, when broken, become 
N a mall magnet, Having its poles c and cur. 
kent, and that it is accessory circumstances only _ 
and the complication. of functions, whi * 3 
parts haye 0 discharge in the higher ne, 
Ne that, render: heir urrence neces- 


sary and oggasion ob to. haye, 3 particular 


1 


* 


5 . * N 5 1 ö ö 5 4 f 
333 * 5 25 * et; rig 02 LOW mY fy. 15 a 78 


4 LS 
. 


A dota de Vipir; le polype a bras s“ appercoit Teng 
bien de J presence de de la lumière ; il Vaime & 1 80 dinge 
e ee nt Nexs eller id. p. 962. 10 is IR None os Cas 


* 


0 
* 1 
4 

- 

n * 

4 
I * 
- e * 

— 7 i % 
ö - 8 4 7 _ 
5 ; 
w 
+ \ 5 a ho 
2 - 
N - 
* 
— * — 3 1 : 
97 " 75 
4 
> 


Vous system and especially the” pretence of its 


25 «1/1 expansion des Stats a Parnilen e 


1 . 
an 55 V 
ws be eee 1. Pe 94. FW 5 8 3 * Tu + 4.4 a+ : 


— — 


in * 


4 
> 
K 4 
6 
2. . 
Y 4 
* i 
$7 
\ 


Ei 85 wo 8 a. 2 WF * + * =p . 
5 Ed NOS il end 4 
val 5 


Fs Jane Ov GG. 


Sig 


„e IT Sidi 


* 


pring, 
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+ og | human fetuses du 
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numerous functions of che animal body; and 
d in the manner. best 
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1 1 
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899 nd 
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you 3 OE n of 
1 __ "this mr Were 6s its organ - 
5 4 wonderful as its functions are in 3 


WW b 


ous 


_ WY 


- _IDweStanimuisu imp city, proportion, . 
. ef the ꝓuem under conideration, oO 


1 been burn, „ 
Pen aß che brain, oß greater or less extent, was 


ting. In these instanoes tha upper, or vauked 


| part of the skull, or at least a considerable ee 5 
ofthe bones, compding is; hnr ders arins Þþ 
wanting. The brain is at 


5 4 £ * 2 * 1 


1% _ differendfrons the natural state, in form; Hh 2 
Aa ud consistence au welt au in bulk; Pr. Monte = = 
e ee desde 8g „ 
| Bi rin membrane ee 1 
| | however, of this kind; of which a - = 
=, covering of /theibrain-./appy -morenearly f, 
: d, the nature of the scalp and was-thigly" 0 I 
- With. hairs! HAT T0 Fl is lag 6 Rs 7 . ; 788 3 We 5 : he : I | 
This kind of monzter, Which 6 hr 9 | 
|  _ not very properly, styled acephalous, since - Ty AF | 
| tlie Base of the ut and face are not wanting, V f 
i by no means an uncommon. gccurrence,. Most ä 


ac ccoucheurs in extensive practice have met-:withs Ce! 4 


: one or more. I have brought one inte YE . 


462 8 — e ate l tires 24 nd 
1e: is worthy of rematk; that a considerable Pros 
55 portion of these defective fetuses has been 
1 inst As far as: I could determiße from an 
eeerior view it was not entirely destitute 
= brain, nor did it present any other deformity or 
=: | defects hut 1 had not an opportunity of ex- 

5 amining it by dissection. Many of these mon= 
1 "Merz, however, have exhibited; other kinds of 
deformity... A. tumor; containing a thin watery 
=: fluid, has in several instances been found attached 
1 . to the base of the skull at its fore, or back part 


©." 
"3 is 
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= | Ahare-lip,aometimes with, at other times without 
=. ' a divigion.of the upper Ja and Palate, bas been 
= 1 © 8 Observe :d—The affection of the spine and spinal 
wmwmarqw termed epina bifda or bydrorachitis, 
=. 4 ' baszbeen; occasionally met | with=An umbilical - 
= demi of very large size has also been found 


3 1 1 5 way be seen de and admirably delin Ni 


=: in Sandifort's Museum Anatomicum Tak di 4% 
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1 . Des fetus. was lately- born. in Manchester; ür 


ip | the brain 2 not only deſective but 
y 5 5 | : 8 : 3 LEE Fn mp fond . 235 5 1 N FT, ; 43 oft” 
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=: - I The 3 curious e monster, described by; 
3 Curtiu 18, was a twin. See Sandifort's Thesaur. Ditsert. 
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of, all Serge ene dee ae, 


: Dient Adel e. | 488 
— bee The parietal bones and thi 


5 they were very small and pressed down flat upon 


the base of the skull, so that there was no from 
for the brain! The superior portion of the 


 dbecipital bone was wanting and the canal of the 
spine was incomplete, being open behind from 


part of the frontal bone were not wantitig, as is ” 
| generally” the ease in acephalous fetuses; but 


. 
* * * 


_ the top of the neck down to the os: sacrum. 
The spinous protesses of the vertebræ were not 2 
wanting, but appeared as if divided and tutnec 
don on each side, 50. that a kind of 3pgon-like' C9 
cavity was formed, which was deepest i cs 
upper part; owing to the bodies of the cervical _ 
vertebræ projecting forwards. In the upper part 55 


of this cavity the cerebellum was lodged and the 


_ cerebrum extended down to the os sacrum. The 


optic nerves arose from the base of the brain 


pretty low down; they were consequently much 


elongated; they were also much slenderer han 
ußual, though the retina” was as large And pulpy 15 
6 ; as is natural. "Tho: bien war : 


ER; each ade . FR: tees pale and gare olf „„ 
their nerves a8 they descended. The nerves' 5 

the extremities were f the natural magnitude“ 4 
Phe brain and spinal marrow. Bad only a mem es 
branous covering posteriorly. This fetus. was 
1 on dead,” but not- a e born at IE 1 
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fall. time; it Was considerably smaller thair. ths. 
ordinary size. It had a club foot and three of 
the ribs. were united on the right side. The 
mother bad perceived the motions of this fetus. 
in the womb, . Mr. Gibson dissected this singus: 
lar fetus and is in possession of the skeleton. et; 


2. The brain has been found entirely wanting, 


- the spinal marrow. being in a perfeetiy natural 
% A remarkable case of this kind is related; 
_ by. Dr. Heysham, an ingenious physician ian at 
Caflisse, in his account of the B Bills of Mortality, 
af that city for the year 1788, and accompanied, | 


_ by: some valuable remarks. . 
1. shall F ve 25 whole of: dhe ease i . on 


by 


A AL eight. o'clock on 3 morning, ct 
1 5 788, Mary. Clarke, aged 26 years and the 
mother | of six children, some of whom are 


EE 
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Fl and. others unhealthy, was delivered of a 


Aying female child, at the expence of the Carlisle 
| Dispen Sry. The widwife, Shocked at the strange 


unusval appearance ok. the, Child's: head, sent 


| Wh immediately. I got there about an hour! 


. alter. the delivery and at first sight it appeared . 
evident, that the bones, which form the upper 


EP Poxt of the skull, were. wanting: .and tbat EE 
Wag; only e overed by. its. proper membranes, the 
pia and an mater, and resembled a [EY 


e, bende : 2 litle over he 


0 : IE; 1 8 * be” 2 5 * 5 
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Bars ig occasioned by an electric Shock.” The child 5 
Was full grown and scemed i in perfect health, her 8 


limbs were plump, firm and well proportioned, 


and she moved them with apparent agility. The 
external organs of sense were also perfect. Ste 
swallowed well and took a uſfcient quantity of: 

nourishment for several days, but gometimes „ 
the action of Swallowing Started a little. She lived 5 
till fe Oclock on Sunday morning, June the 
ist, when she expired. Some time before her 
lies she was affected with: slight convulsions. 
During the three or four days, preceding her 
death, there was a constant discharge of a thin 
Patery fluid, somewhat tinged with blood, from 
the excrescence, which greatly diminished its 
bulk, for at her death it was only : about half tile 
size of what it had been, when she was born, and 
| the surface was in some places beginning to WL 5 


ba an e of e e 


| * dpf 2 l E. „ 497 „ 
be integuments, especial towards ie 
Forehead, where it extended over the root of the 
nose. The colour of this substance was a dark - | 
reddish brown, and upon examining it more par- 
| ticularly 1 thought 1 could perceive the divisſon 
of the two bemispheres of the brain and like wise 
che division of the cerebrum from the cerebellum 
'F gently raised with 'my fingers a part of it, whack 

— Projected over the igen e made the CE | 


— 


u "De Nervous Sauen " 


«KA fow hours after her death, Dr. Blamire 10 | - | 


5 Mr. Charles Farish accompanied me to the = 


house, where Dr. Blamire very cautiously dis. 


bected away from the bones the whole of the 


substance; when we found the greatest part of 


the frontal, he temporal an 


1 


3 


substance removed was then 
and what was our astonishm | . 
to consist of membranes, blood-vessels, A 
| principally of several bags, one of which was as 


e occipital, and 
the hole of the. parietal h. ones wanting. The 

carefully examined, 
it to find it entirely 


9 


large as a nutmeg, the. rest of different sizes, 
but much smaller. They were all filled with a. 
brownish coloured fluid; which, when the eysts 
were punctured, gushed, out with some violence, 
There was not the least appearance. of cerebrum, ä 
N cerebellum, or any medullary . substance whatever. 


The spinal marrow had a natural appearance, but 


- >; not seem to have been e * „ 


parts above described.: 
Fon Haying accurately. related the 1 as. they 1 


appeared to Dr. Blamire and myself, which fr 
their singularity deserve to be recorded, 1 think 
. the few following obvious inferences may be 
1 drawn. from them; 1. That the fluid, discharged : 


from the excrescence, during the life of the 


infant, and which produced the greatest diminu- 


tion of its bulk, was occasioned by the rupture, 


. or erosion of . e to. ? Gs vi re- 


Di ferent . . 


- ound. and full of water fee: death. 
2. That the living principle, the nerves of the irunk 


and extremities, sensation and motion may exist 
independent of the brain and that the natural, vital 
and animal functions may be performed without the 
brain. And, as the external organs of sense, 
viz. the eyes, the nose, the tongue and the ears, 8 


all seemed perfect, may we. not therefore sup- 


pose, that the optic, the olfactory, the gustatorx 
and the auditory nerves may exist independent of _ 
and unconnected with either the ones or _ = 


spinal marrow?” P. 8-—11.: 


Dr. Heysbam bas favoured. me with a1 an account 
0f the following: additional circumstances, relative 
to this accephalous infant — The eyes were as 5 
full and as lively as in any other child of the 
same age. The iris evidently contracted on the + 
application of light and from other observations, 
which he then made, h e had no doubt, that her 
vision was perfect. The child voided both fæces 
ne” urine in a regular and natural manner and. 
* the first three or four days aſter her birth, 
seemed in perſect bealtb. No stimulants vere 
applied to her nostrils and he does not know _ 
whether she sneezed naturally or not, As the 
absolute want of brain was not known, till after. 
| the child's death, he was less attentive to minute 
circumstances, than. he would otherwise have 
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1 85 The brain and upper part of th! pins! 


5 marrow. have been wanting, where the lower 


portion of the latter was entire and nearly of the 


natural size and conformation; as in the case of 
2 the human male monster, of which Dr. Monro 
has given an interesting account, illustrated with 
engravings in the Trans. of the Royal Soc. of 


Edinburgh, Vol. III. p. 216 This child was 
a twin and born at the full time. It had no head, 


or neck; it wanted also about one half of the 
ribs; the larynx, trachea and lungs; the heart; 

- - the pharynx, cesophagus and stomach with al. 
= the small intestines, except the end of the Minto ; 


the anus; the liver, spleen, pancreas and owents; 


1 
i} 


the renal glands; "terminations of the ureters; the 
middle part of the urethra; the right testicle'; 
both arms; both patellæ; with several of he 
bones of the feet and toes '——c The. «inal. 
" marrow was of a conical shape with the top, or 
small part of the cone at its upper end, and at 
5 its lower end it formed a cauda equina. F rom 


its two ends and sides it sent off 18 pairs of 


nerves ; which: at their origin and in their pro- 


gress were nearly as large as they are in HOI. 
fetus, or where the brain and ee me 
—cohniccted with the spinal marrow. zi 
The Dr. makes the following yermrks on 5 5 
nervous system of this monster. (t 1. As the 
wil marrow and e BE hertz, sent WAY from 


\ 


- pwnd} ln Ba) - 5 — 


bn. 1 Wn the usual size 400 structure, 


5 although the brain, cerebellum and medulla 


oblongata were entirely wanting, we find reason 
for calling in question the common doctrine of: 
authors which teaches that the spinal marrow. 
and nerves.derive their origin from the brain and 
cerebellum and are dependent upon it, as much 
as the ducts of glands are upon the glands, which 
"+ liquors into them. 2. Further, as the, 
 geyeral parts of this, monster were furnished with 
nerves, and as we have found, that its arteries 


and veins, by a well- regulated, varied and com- 


plicated action, circulated the blood, we must 
suppose, that their muscular fibres were actuated: 
by those nerves... We therefore find in this; 


. 


monster, not ' only, the existence and common 0 


appearance of the spinal marrow, and nerves con- 
besteg with it, although the brain and cerebellum 5 
were wanting; ; but we have proof, that these, 8 


independent of che brain and cerebellum, may . 


actuate the muscular fibres in the vessels of an 
animal, or that nervous energy, or fluid, as it ie 
| commonly. called, is not derived from the brain _ 
_ and. cerebellum solely; that is, We conclude, FE 
” that, the ner ves, as well as the brain and cerebellum, _ 

are capable of 'ſurnishing nervous energy ; and that _ 

| there i 35 no more reason for believing, that the nerves. . 

are derived | from the brain, than that. the brain is 
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=. YL. ”_ he Wee ene ” 
=. 83 5 the nervous 5ystem appear to pod the | 
CE: vel, 2 0 office of furnishing nervous 
: 2 "ET 5 energy. Dr. Monro had previously attempted : 
© 06/ eb these points in his Objervations on the 
Structure and Functions ofthe Nervou System: 
= Hulle says, . for the reasons given in last section, * 
luave long thought and endeavoured to prove, 5 
i our nerves, independent of the encepbalon, 
des an energy, or Principle of life, which ey 
3 EL  -» derive from their e 8 75 thater” and! 115 | 


: - veel” p. 35. | 
tus has ben found 91 hc 10 be 
=” destitute of brain, spinal matfow, and optic | 
niueerves. This fetus was brought into the world 


” 6 


by Mr: Barlow of Bolton, and an account of 
| © the-cave is given in the Medical and Physical 5 
. Journal for September 1800, pages 189=ag1 ; 73 
105 = from which 1 shall beg Wor. to e the | 
Want abstract. e ; 
The mother poritively Alete that the went 
two months over her time, and & was not sen- 
| able, during pregnancy, of any differenee from 5 
1 what she had been formerly accustomed to, 
either in her own feelings, or in the motion of the 
child, and she had had many children. The | 
birth was marked by no particular occurrence. 
But this fetus was still born, which the relater 5 
of e rags 82 25 e been the _ 15 


2 n 


2 8 
- 6 0 wy? * 


Different 4 bs, Ge, 


vlog the brais Was vanting· & Fo as child,” 
days he, the upper part of the cranium dene, 
wanting! and there remains only Aa thin 


1 bode, Soered with a doubling of membrane; 2 | 


place of the dervical and the greater part, of the 
dorsal vertebræ. This fold contained no me- 
Aulla, though it exhibited, on being slit open; 
dome lender. fibxils, which inight be eee, 
into nerves. I Should compare it to the proper 5 
| coverings of the medulla spinalis, of a thinner 
texture. Lower down a displaced portion of 
vertebra; is shewn; which was hollow, but con- 
tained ng medulla: the rest of the spine cons 
of a.golid column of bone;. without any. Spinous 
processes. The child. had besides a slight in- 
; Verdon of. the feet and 4 hare-lip on the right 
ide, in other respecis it was full grown and the 
colour of the skin was natural. There did not 
appear to be any deviation from the common 
structüre and 5 in the viscera of the 
| thorax and abdomen.” —« Though the eyes were 
outwardly: well formed, wk could not find. by 
dissection any optic nerve. The nerves in the 
upper and lower extremities were nevertheless, . 
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1 "pla medulla destituti, qui haud plantarum ratione tins | 
tummodo aluntur. My ah Pinguescunt;/ sed etiam voci- 
"A atque;s ugun on r ee Ao IV. , 
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504 85 'On the Nevins guet of | 
Thie conclusions, Which this writer Ws e 


1 dle e just relsted, are Gametrically opposite 
18 those of Prof. Monre and Dr Dr. Heysham. 


The ey Are, morebver, 50 curious as to deserve 
being noticed bere. we He says, « In cbmparing 


the defective” "Structure. of this child with the 


5 ascertained uses in others of those paris, f 
which it Was deprived, ID have been led to con- 


. #7 


elde that nervous influence is not at all necesSary 


o the grouth- of the fetus in utero” —And again, 
. Assuming then that the nerves serve merely to 


convey: the influence of the brain and medulla 


5 spinalis, it is obvious, that when deprived of 
' . these sources, they can impart none. Thus it is 


evident, that, although this Fetus:had attained: the 
Full sixe and its motions were not perceptibly abe 
en another, yet, baving eee it could - 
"PRO no senßation. ee e ee ee oy 


4223 * *% ob; os > TED : 7 a by 3 
7. * 


. This writer 1 endeaynuis to probes . Us e 
4 ana in its uterine. state does not posgest sensation, by stat 


ing that bensibility! is not only unnecessary during the 


= fetal state, but would en pose the fetus to hazards; and 


by intimsting, that sensation is coeyal with respiration 


5 1 have in a former work satisfactorily. $hewn, that. the 
to 


tus in utero most assuredly does possess oth, the Jowy 


: 55 of sensation and voluntary motion. a 


ory and its organization as OPIN the priced . 


I shall, e ronfine ger UE to we - following 


* 


| breryorions. ))))! 8 


The Pere bulk of the nervous ee „„ 


in the new-born e 3 35 L 5 œ a Wren 


7 


PN 7. 
* 


_ _ pensatio 
fetus does Possess Lensstien le fteg birth and, agtceably' _—— 
is deiegtive dene pede he is 1 


5 den, 


by two engravings. This monster was included 


in a distinet set of membranes: and had a placenta - 5 
belonging totit, the side of which was attached to 


5 the placenta of the perfect twin. It Was covered 


5 os the N eee Was of an oval Des 


Sex SHOT n ED 8 Ed: 43K 
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| the nervous system is as free. 1 in. the fetus i in utero, as after | 

birth; the brain, spinal inarrow! and nerves being \neither 8 8 
under the influence of prebsare, nor of the sctiöflef 8 

nareotic 5 Ss MARIE e e . 


. tat To ROT II 207 een 


1 The fetus in 3 5 ingication, pf its, 


Pose sensation and ,voluntary motion, - Y. 25 Fach. 5 


veing, 80 Situated, could poraibly be expected to giVe, 
4 18 WIsssbeilmantiet er the respirationt "of the"tafant 
contributes to its power öf senzation after birthj in the 
ame manner does the respimtion of the mother, pontri-' 
: bute to, the ens ibility of the living fetus in, Sana on 


5. If we grant, that the fetus, born at Bolton, from, 
be no 8323 could "have . 3encation : 9952 12 ES 


ment can” be dtawu from theres against” de Petter of 8 


0 


in à perfect fetus! in utero bes 


the aboxe zosumption, th 


n born * as remiined — N ee 


* 


2 cis bas xc ied Z 
— brain and spinal marrow! Were wanting, but inn 
which there was no evident appearance of herwes. 
2 ha RN of monistrosity iof this kind is rebated by 
5 rke in the Philosophical 'Tranbaetions _ 
| EC II. p. 154 Ke, and accompanied 


2. th The communieation \ betyixt the different parts. _ £ 


— 


| inches in breadth. One edge of it was rather 
ge more concaye than the other and near its centre 
ttere was 4 slender funis umbilicalls, about 
E 5 . eee which- had one artery and one 
=: vein. There were two imperfect feet and a 
dull projection having the appearance” wp 
= I — fingers Internally this monster vas composed of = 
1 - and bony matter; the formers . appeared 
LE 5 1 of a homogeneous flethy textpre; but without any - 
regular or distintt arrangement of müsculat 
=. fibres and was very vascular throughout; the 
1 5 be Which were sürrohnded by this "addy 


du. 17 


EE, nce, were the os innominatum,the o8 femoris, 
5 8 Abia, che fibula,” — The os ipnominatum and 
=_ os femoris were both-periect and as large as those 
Bp „ 5 ot; a fetus at the full period of e | 
fete was not the smallest appearance of head, 


4 et 
1346 Fi. = 


3 55 vertebyee 5, Or ribs... "There Was neither, brain, 


19 1380. 85 I ;4 
EE: Res ay nerves. It had no ae 
vor dungs.“ It contained none of the viscera 
1 = bubrer viene to; digestionf encept a little pörtior 
x T- | 5 e e Which Had a 'perito el Cove 


En de 


1 5 *s and 4 9250 very 'yascular, 1 It bad no organs g s of _ 
„ cas ien nor r any glandular. zubstance _— 
DS, 2 remarka, Dr. Clarke observe 


FN 


ee e ec oo Wenders ft er. 


bee, the hy Wen ki: Never: 

at part of its extent and somet 
out”. . 169: But I do not recollect an instance 
FO 2 rs e 8 1 Nen 


2 45 1 22 


; n . 2 ; by ; 
= 4 SI 78 Dx . ö 3 5 : - hg | 
| DE Ys 735 7 5 N 
FFV 4 0 3 , 
ba ; Fo . Fas KS 3 5 1 3 * 1 
2 ; : S of £ FS ! : 4 
« 7 J 1 9 U 
| | voluntary motion. „„ 
2 ** 944 Þ 1 og . 1 1% To. x 9 : : 7 5 ſp , ; 
3 ſ | 2 5 : 2 — | 
Jaws of condatiby .._ 
. | SECS ES; 93 
; 3 P 
j | ” 
| 7 wings be e e @ fr | ... 
el AV must dengel ho ee LE 
* ey * 9 * s 6 "= , 7 8 Fa PACE i 1 1 
5 3 5 
q 0 
Ne it 
. De Corporis Humani Fabri | 
8 be refers to HyBzR de Med 
* on „ L 13 4 „en 5 a . r 
: N J : 
% ab p a 5 
* 0 : D x 
— — * 4 * * 
I . * 
? 1 
N FR , 8 


oe iz 5 2 EE 3 FR 2 (EY 
W * n * * BY: R * N 7 8 
2 * atk * 2 Wy * L = * 1 * FIG * yy 
; EE, rs es ts LS * 
Ss CES! : 8 Ser 
- ö 8 N Re * dy R | 259 * 7 
2 L = I 8 = 
1 
* < 
\ - 
* 4 
- 
5 7 — 8 
\ — 


7 50 Tho 


5 in bes in variabe ihstanegs — very exten 55 
3 -  gively,injuxed and disgaged, chat it has been near- 
Ii, perhaps Wolly, fegtroped As, in the, very 
„ extraordinary se, copied above from Dr. Quip's 55 
stin on; the DPropsy of the Brain, f without 
5 dez troy ing sensation or voluntary motion, so me 
daooubts must, I think, arise in his mind as ta the 
To Justness of such an inference, because be will 
| Pe: perceive, that the neryous. system of man in its 
EE - " entireand. diseased states is. e by Aaron 
RE 
Ee: Again, when fog reflecs upon the amazing 
„ . of structure, proportion, disposiion 
* 8 1 Sc, obscxved i in the nervous systems c of different 
W of animals, from man to a.zoopbyte, and 


n 


Attends carefully to. the various tenures, on 
isaac voluntary motion are held by | 
1 the animal creation; he vill find furthef reason 
por questioning the propriety of the ground, on 
= 5 5 5 - which | the possession of these tv important 
= _ faculties is denied to;a human fetus, unfortunately 
1 labouring under the privation specified bene 35 
. . For be will be led to suppose, that its nervous | 
3 430 8 Vetem may be governed by the same laws as ihat 

1 1 : of the inferior animals, which it more n a ly 
6 xeoembles. than the nerycus a op oon 
a panes in the natural es 
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ah, When Ki rs desenbiag he motions 5 
15 of a fetus in utero, which happens to be still. 
dorn and is, after its birth, proved by dissection | 


to have neither brain, not spinal marrow 5 


| exactly similar to chose of her former Perteet 
| children, he surely can entertain no doubt, that 


. this fetus, when alive, possessed the same Wb = 


; voluntary motion: And, as this faculty,” as well 


"= 2m sensation, is derived from the nervous system, 15 
i he: Will see a strong reason for believing, that this , 

tame fetus also possessed sensibility. „ 
Further, when he finds one of 1658 A - 
8 rag ushered i into the world alive and exhibit= ; 
Ing, asfar as can be determined, the Same powers, 
5 which a perfect child of the same age displays, 5 


erying when touched rudely, moving its limbs 


with agility and swallowing food, living more than 

5 five days, and then dying with an incipient mor- N 

| tification of the head, he cannot, T apprehend, oO 

5 reasonably withhold bis assent 110 this child's _ 

| Posseszing the faculty of. sensation as well as that 5 | 
= of voluntary motion - Who will contend; that e 
5 this child could not feel, becauze it had en... 99 
sorium commune? Who does not perceive, chat | 
the encephalon and sensorium commune are nt 
: exactly synonymous terms and consequenitly not N 


. always to be used indiseriminately 3 in e 3 
1 the animal faculties? bY £ 


In one of these two cites 1 have no "doubt, e 
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5 they, were nd jy the nerves. independently 


* 
—— 
= — 


— 


i 


5 lie, were ascribable to nervous influence? 


1 the allowing reasons. 1 85 


By. a nerye, strictly. $ 


0 eln # mo- 


of the brain, and in the, other case, independently 
both of the brain and spinal marrow. 


. But what shall we Say of the monster, ebe! 


by Dr. Clarke in the Fhilosophical. Transactions? | 
The Dr. is a good anatomist and appears to have 


8 5 dissected this rude mass with /great care and at- 


on, yet he could not discover a single nerve, 

eaking, is understood a 
continuation ↄf the substances of the brain, or 
spinal marrow, wrapped i in its proper membrane. ; 
By nervous matter I understand the gubstances 
of the brain. spinal marrow,” or neryes, separate 


| From their proper membranes. Nom, shall we 
suppose that in this being no nerves, or. neryous 5 
matter existed Fo £6 shall ve. suppi - 


og, that 
there were neryes, | or nervous matter, but dis- 
tributed i in auch a manner as to elude Dr. Clarke's 
-obseryation, and. that the limited. powers, pos- 
bessed by this rude animal production 7 its 


* 


. am inclined to adopt the Hater opinion, for 


1. Neryous and muscular fn ils PE ig de- | 
tected by magnifying glasses in parts, where they 5 
can not otherwise be perceived, and it does not 


„ appear, that Dr. Clarke availed himself of any - 
1 Ingrumentof this kind in 1 acarch for nerves, * 


- 


” 


Coats or (membranes of the encephalon, spin 
im and nerves being given them merelyffür 
Protection and not contributing eee eee 
Sensation, or motion. 12 bs 7 55 . 5 8 
8. Nervous matter is distributed 
1 we cannot demonstrate its Pe- 
Sende 10 the eye androbere We can 1 


: 
2 


existende from their: demeihility. We -eannat | 


4 


rick the skin with ahe smallestii insttument, wih- 
dut-enciking pain ence it; is evident, that, 
4s: nervous. matter in dam paint af the 
houg 
E oor The anda cas Coty e 


dhe power of circulating the ibload ip this mon- 


*3troiis ifetus and, thaugh it was. much ainferipr in 
site t0 its fellow tuin, 21ts growth had proceeded = 
to a certain extent, and bone,:s 
brane, ligament, cartilage, a antesti] 
Jormed: Now I do not admit: anꝝ pp τẽr as 


"capable of giving energy to the muscular: libregof 
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which! was near the open en tabe, an 
sübjeer to rise 20r fall! chin: Harte ef E 
neity ef at air on ehbef aide, being a proper 
manomelers : tben': doub} 3-the' density of the 
air in ithe receiver; and opening be depseock, 
 Mecimercatial. column soon ran up to its former 
station, but instantly turning the cock again, the 
mercurial column rerum br e anc gras 
dually for 5g or 10 seconds, 
e % of the whole ene agate — 
n” became stationary. Again the 
a 4 quantity of air rushed out, and t ze mer 
eury resumed its original station. These elfe 
were Always e e oe repei | 
| Experiment FED GUY 


OI ee, 18801 ee Joy 


wif fix 250 4. 21.4 EXPERIMENT: aa 0e N ods. 


Let the thettutial colüig of mY By ans + 
dow by a wire to 4 of the length of the tübe 
from the sealed end; then ade 2 of the 
air from the receiver „which was seen by the. 
mercury rising to the top of the tube; and upon 
opening the cock the mercury. fell to its former 
tation, but then suddenly türning the cock, the 
mercury gts dually rose for the pack of 8 or 1 16 
seconds to mbre than 2 of its original "height 
above the ststionary point, and remained there 
ul the cock e 5 after” hr it 5 um 
ech its > x «ation, , hy 


ments can ber explained; only F eng, the fol- 
lowing: principle :. The air in, ihe reciver and 


in the manometer is subject to! as like. degree 
of rarefaction and condensation in those ex» * 
periments, or very nearhy so. When the equi 
Übrium of heat ing ihe air; is; disturbed by the 


2 


operations of condensation and rarefaction, it is 
restored in the manometer instanihy by ene 
tde contiguity of: the glass to the air; but in the 
large receiver; it requires a sensible time of 10 

 8ednda; o more to restore the equilibrium 
- throu bout the whole internal capacity. It is 

this restoration chat igbereases or dimiishes the 
5 of, the air confined in the receiver, and 
thereby cauzes-the retrogradatioh of che mercurial 
colamn. Now. Rave found by former experi- 
ments that aſchange of zo? in temperature effects 
. of | nearly, in the capacity or bulk 
ol air. It follows therefore that in the case 
offerestoxint ihe equilibrium in condensed alt, 
about 50 of cold is produced: and in letting 


in air to an exhausted receiver something more : 


than Ro of heat is produced: | The small differ. 
ence seems to arise from this, that the conden- 
zation of vapour in the former case diminishes © 
| the effect, and in the latter, if any there. be, 


increases the effect, that would arise from ope-- a 
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3 related g0 principally to ascertain facts + 
bout any reference-t0 the. theory of them: 


4 


5 | however may be given in a few 

3 the same that is ascribed to Mr.. c 

3 Messers. Saussure and Pictet and „5 
. ed. He conceives that a vacnum bas its pre pe 


> © for heat, the same as" 


; ; substance; and that tlie capacity of a vacuum 
5 for Heat is less than that of an et b 
. 1OST pherical air; 7 | . the de 5 ait is, 
5 : "ans: Gar is | es; doubt of it, e may hence 
5 be led into a train of experimen „by which the 
5 : 
| absglute: capacity a vacuum for heat may be B 
rmined; and like wise the capacities of the 
g ; BL % Ni : ; 
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; e - LATELY FOUND IN THE. RIVER | REEL, „ 


| 1 hea rticles here exhibited for the amuzement 1 
of the society are principally 2 few different 
| qpecimens of _ antiques, generally denominated 
the river "Ribble in ths i 
E 1 3 
| Very learnedly. Gr and still leſt undeter- | | 
1 mined, little more can be advanced upon the 
aubjeet than to quote the. remarks our best an- : | 
_  _tiquaries hay e made. Mr. Pegge (Archzologia, ; 
age 855 vol. 9, says, tbese brazen instruments 
eoc.cm at present undetermined, it not being vet 
ascertained, whether they were for military pur- 7 
poses, or for civil and domestic employments z 5 
and,, after all that has been advanced by writers 
u don the subject, f it remains an undecided point. 5 
I chall not therefore attempt to resume the con- 55 
5 eee of this anno but Ny: venture 8 
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rin of. some Anti ques, G6. 


* 1 


= 5 de: the opportunity of making a fo ob- 
| - - servations concerning them. e | 
1 These celts are always of brass, let tote _ 


3 7 28 
5 4 : 2 


Gallic hatehets. 1 1 


„„ from whence they. came, and in Britain 


unkhown i in 
other places. 5 HR e 
Mr. Lort, in his 0 ball upo eli, as 


3 „„ they were too awkward" to have been invented 
=o and fashioned by the Romans, and at the same 


tine that they were tod correct and shapely to 
have been the Work of the Britons before the 


them the greatest antiquties this island can boast 


"3: \ C % q - 
ICI % Þ 4 ELON . 3 
: 2 > q 

; 9 725 ; 


we 
. 


= 5 They have been pai Kal b f the | 
=p PE ' Invent tion of iron, which perhaps may be the | 


of, and that they surpass all others in point of 
gage. Their resemblance is not found upon any 


+ be ever 50 various, always with a thick crust of 
2 - acrugo upon them. They have been found in 
many different places in England, Wales and 
Ireland; at Herculaneum and other places upon 
6 . > the Continent ; ; and are supposed to have belong- | 
1 E ed to the Celte, or first inhabitants of this island, 


1 from whom the name is given by antiquaries to 
= these instruments: in France e are > called 


9 4 


=, where they were brought; but a conclusion from = 
=: this cannot be draun chat iron was 


3 N : 5 5s 3» 8 , $4 3 1 ou f £ 0% ny 
* "as o * : * W 


5 1 Invasion of Julius Cesar. All authors however 
= 5 have agreed to allow them to be of bigh anti- 
= quit): as to my opinion Tam inclined to think 


+ Wk 6038 a6) er Mee 
Roman en u or deser 
| 5 offensive Sapons of this sort; and itheref re - 
VW hen any have been found in undoubted R“ 
Iwan stations, and accompanied even with NG = 
man coins, Kc. we are aiednoippoltaetiins - .+ 

that they came mitbet by chante 4: the Sils % tt =} 
5 zome' British or Celtic etiemy; or that they Weine 
the arms or tools* © " batbarian autiliarie Wy Hir 1 


7 
1 * 
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es Ware observes, It is past conttoversy the BD Ml 
- 50 5 _ arms of the ancient Irish were made bf bra 


wa nkeise those of che ancient Gféekz, Get. 


14 


i mans and Britains.“ Some ag in have thowght; 5 1 
And with great probability, chat they were mtr | - - 
duced into this island by the Phtenician mer= . + +. 
Chants '6f Tyre a and Sidon, who bad in return = = 
i British in. Whoever were the people chat use e! 
them, I am inelined te believe that 3 or bes 2 
| tribes of the Indians in North America we 8 z - 
| | their descendants, from the agreement eee : - =o of 
| between the ancient Celt and the modern Totma- 85 = 
| hawk, both in n size and shape: and this last | — an 
used both for a weapon and for 1 1 
N Nearly all these celts have o r have bad 8 
| at the” sides, beyond all doubt to tie them td | 
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330 | Account of one Antiques, Se. 


handle, yet 1 do not find that any writer. upon” 
the subject has had any idea of the handles 
being other than straight ones; Which leads one 
to conelude the common name of battle ax to be 
very improperly, applied, and that of pike, pilum 
or javelin to be more consistent. One of these, 
No. 6, 1 make no doubt was of this kind, 
alihough now without 2 congiderable portion of | 
its ſlengzh. Noe: atis in the form of an ax, and 
ee & ei; whose edges have the ap- 
pear. ance of chizels, may all have been used as 
axes. tink very great propriety, by being fitted 
with handles bent at the end, and thereby would | 


| become formidable weapons either against man 
or beast; or being mounted upon a straight shaft, 
might be used for pushing forward or piercing | 


the earth, as an hoeing tool, and. 80 capable of 
serving the two-fold, purpose of peace or war; 
and with the loops at the sides might be ee | 
by a thong over the shoulder or round the waist 
hen not wanted; and, upon occasion, it was an 
easy matter for inhabitants of the woods, as the 
ancient Britons were, to break from a tree a 
bough with an acute angle, and immediately to 
accommodate himaelf with a. engl for bit 8. 
. seems a | little strange 0 . I ofies 


1 1 
MF . 


wondered at, that these celts are 80 often called 


baude e and, none of our ane bave 


| dcrount of ome . es, | 


bee ies of a bold bande which 8 


: certainly gives them a much greater importance 


as military weapons. It is not at all unlikely 


but that a certain sort of these celts might —_— 


been Kavi my the” Druids on? this 3 


ping it to pieces for their Mee „ : 


Medes (in one of Seneca's plays) is repre⸗ 


bented cutting roots aud herbs" for her inchanted | 


2. 


knife. Pliny" tap, the | 


ifitriege! * + Ent Vice golden sickle; | 


VN rh Foppt Tous being ts 3 

have been the means of leading more than oi 
1 ed antiquary some years Jack into 4 ms. 
take, causing them to introduce into enjravings 


100 Ticeraly, 


| the vepresentetion ef à Drüid with a sickle in he 
hand, of the shape used by the farmers of ilile 


present day; but as the Druid's sickle or bill 


has never been described, and no weapon of the 


form of our present sickle, fabricated of the metal 


now denominated gold, has ever yet been found, 


we have reason to suspect the truth of the relation 


as to the metal, and ought rather to credit the celt to 


have been the sickle of the Druid, which was 


made of brass or copper, and perhaps from the 


High price, scarcity and colour, might have 


: "nn esteemed precious and valuable as gold. 
No. 10 was found in the summer of 1 799, near 


cn in this . and is e the bad | 
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5 2 spear. The loops on each side would 
almost lead one to suppose it was of celtic origin; 
but 1 am inclined to think it Wwas the headiof a 
Roman standard, to which che silken or linen 
Lalarum was affixed, which; was suspended from 
dhe top of a spear by means of a small yard, like 
the. ail of « ®;5hip+.[.;This) conjecture will, be. 
© strongly; corroborated by attending to Roman _ 
- goips;'of; the later, Empert £5, ;,Whereon ig seen 
 @,$tandard, af. che ab ef description, as on some 


5 of : the, coins Of; 900 tantines, Nalenpoand = 


other. Emperors; these standards or colours 
AVere imroduged: after the metal, #agle,. the boar, | 
_ the, hang, As- bead ol Che Kesten 4 ER 
" ih aside. int 3 33 arbor os awd yoo on - 
No. 11 is a lump:of-8al ammonia enn . the _ 
entrance of Grythornj peck top o of Deans- 
gate, near Castlefield, M Manchester, in the year 
1788, with a Roman 85 of, Tetficus, who. ruled 


; in Britain under the Emperor Aurelian,* „What 


, this salt might have been used for by the ancients, 
jf it had any use, or indeed whether it way not bea 


natural production, is uncertain. ; many fragments 


of unglazed pots, and one in yolerable prevervas 

tion with two, handles, were turned up at the same 
7 55 Perhaps upon or very near this place 
was the pottery to the Roman station near 
joining: + I, Wee n his © Rextizution! of 
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yed 1 eee ee when men. 


_ tioning” the different fossils, shells, bones, e 
found in Britain says: - ©. Moreover potters in 
h is gotten in some 


« Working their clay, wh c 
6. espetial places, do hom, in it certain n 
= 0 which are as hard as staune and of the Ty 
. ee forme and shape of the tou gs of some sortes 
8 of üishes, each with the root unto it, to make 
e it the very markable and right proportion of 
ile such a kynd of toung in all respects, some 
1 being more than two inches long, and some 


0 lesse than one inche, and they that thus and 

. them do not otherwise call them but the toun rs b 

2 NY of fighes, which being 80 and turned into ren 
hard stone is a strange thing in nature.“ 


Whether this same article be of the sort Versti- 


gan alludes to, cannot at this day be determined: * 


however, from the shape and its being found in 

the scite of an ancient pottery, it . be . 
to be one of those he describes. 
VN0.o. 12 is a ring of brass found in Cantefield 
7 in 1796, with a bluish sort of a bead of pot ware 


upon it and ribbed, each rib terminating at he 


hole through which the ring passes; another of 
the same sort, supposed to belong to the other, 
| was so broken as not to be worth gathering. 1 am 

: inclined to think this ring was the bracelet of a” 


British or Roman lady, and the beads upon it the | 


mule or nenn to * the wearer from mis- 
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adyanced by the 

| + ts; but much mary when those facts lead to h 
enerl laws. It is of impor- 
- - ance to e that the descent of falling 
bodies is the same every on che surface „ 
5 : the earth; ut from that and other parti- i 1 
: _ Fular facts: to infer be law. of. gravitation, or. : | 7 
ter attracts wit th, a forcs Gecreaving, 3% . 
at in science. | In the train of e experi. 2 
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sS8eem to authorize the deduc 
and such as will have e in various 
5 depariments of natural Philosophy and ellemistry. x 
As tlie detail of expefitnents* will be best un- 
BT derstood ald their application. seen 
oe ** pringiples alluded to he kept in view, it may 
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15 5 46" 6 On the Conditution "of FE) Gare, 6. | 
5 ments lately engaging my attention some new 
facts have been ascertained, 7 with others, 85 


11 4 3 


laws, 


be proper here to state them; though it must not 


„if the laws = 


be unckerstocd that they were proceeded upon . 
muy pothetically in the direction of those enperi- 
ments. On the contrary, the first law, which is 
zs a mirror, in yhich all the experiments are best 


viewed, was last detected, and after all the 855 : 


ticular facts had been previously ascertained. 
1. When two elastic fluids, denoted by SP 


and B, are mixed together, there is no mutual | 
 repulsion amongst their particles; that i is, the 


e of 4 do not repel those of B; as they 


4 one ahbtller. Conse quently, "the pressure 
or whole 1 weight upon any one particle Alleen 
zolely from those of its own kind. es 2 
5 2. The force of steam from all Rüti f is ths e 
oY same, at equal distances above ot below the'seves 
1 ral temperatures at which they 'boll. in the open 
Ee air; 1 and that force i is the same under any pres- | 
| sure of an other elastic Tuid as it is in Vacuo. 
N Thus, the force of aqueous vapour of 212%is 
3 5 to 80 inches of . at 30 below, my ” 
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20, below that temperature it has half the force, 
and at 4% a above it, double 
iquic 
of .60? 
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vapour 
cury, when admitted into a torricellian vacuum; 


CA, 
>: 


or 2525, it is s of. double the for 
"Ul vapour from sulphuric ether which boils at. 
102% then supporting 30 inches of mercury, at 
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wich } perfectly. 5 


8 · The quantity of; any liquid er 
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een andere che stmesphetie f e 
LG inches of mercury, the two would. py ms _ : 
5 1 measures of space. If they were of the ame 


3 specific gravity, they would remain in the situ- . 7 
| Ftion they were left, o 2 xture = wn 2 


_ . $eparation, ax it happened. ” - i 
. | _ ferent ogg gravities, the | 28 | 2 
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ih regard to the app maten bs. þ 
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: \ 8 5 5 1 hh a 3 FE : X 3 "Ye TY 2 
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1 5 tion. In 9 
state the vessel and water were. = weighed: true to 
a grain, aud the instant of time noted by a-watch 5 
chen kept as above at 41 27 for ten minutes or „„ 
more and again weighed : and the „loss of Water 
by evaporation, per minute, was thus ascertained. 
The experiments were repeated seberal times 
in the same as well as in different circumstances: : 
andi the recults in no instance differed materially 55 
Ven obtained in the same .citcumstances! 8. 1990 
Ĩ be least evaporation per minutæ was go 
„„ grains 2 this vas when; the fire; or lamp, was in | 
blue middle of a room, dhe oy e 
chut, and the air cam . 
The next degree was 35 . or - 
thereabouts : : this was when the. evaporating 75 
vessel war over a small fire in the usul fire. 8 
place there "vgs a Eran avg of air, : 
Aud the room cose. ys „ 
A briker fire ans: a -$tx6tige! 2 of . 
i air up the chimney, {di Yon 33 t 40.8 ane 
per minute. 15 175 Fe} 1 Fry 1 1 art? 8 1 8 
When the windows er the robm Stipe; 
3 and a strong ind prevailed, the dranyht® over 
tte fire was proporti ionally inerèased and the 
=: evaporation” Was OO. 40 tb 46 ped er | 
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es that have thus been noticed bre 
30 and; 45 grains. per minute: but were the ex. 
periment tried in the open air in high winds, I 
am inclined to believe from a abe ee 
observations, that an evaporatioty of 
even 60 Stains er minute might he 
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ently tried the! evaporation at al | 
the temperatures below 218%: it: would b 
ous to enter into detail of all the exper 
but shall give tlie results at some remarkable 
points. In all the higk temperatures I uted the 
vessel above mentioned, keeping a thirmameter 
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18 10 29 grains per minute: according to circum 


ances; or about 2 of- that at 21 2. : LT 1,212 #132 85 
7 r 164? it was about + of the quantity at: che 
| temperature; or from 10 t 16 grains 
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termined: the. force of, aqueous, Vapour: at all the 


aporation.. 8 5 


e 244% al Tad of, the effect 
at boiling; 138? gave 33 Wear n big oo 


& eee eee to these experiments. de- 


temperatures under 24, I was, naturally. led, 
to examine whether, the. quantity « of water eva». 
porated in a given time bore any proportion. to 
the force of vapour of the same tempera! ture, 
and was agrecably surprised to find that they . 
exactly corresponded in eyery part of the ther- 
mometric scale: thus the forces of vapour at? 
da, 1807 . 167 „444 and 4387 are equal to 
30. 74, 6 and 3 inches of 


n ta 


ned. per wigs inuthogs!: 4 


e e ess. 5 Indeed is GT mw 30 5 


from the established law of. mechanics, that, all 
3 2roportional.to- the; causes producing 
them, Tbe atmosphere, it should seem, ob 
structs the diffusion of: vapour, Gnhieh 0 
.otheryise: be almost i instantaneous as ing vacuo; 
but this obstruction is overcome in proportion 
to the force of ihe vapour. The obstruction 
however cannot arise from the «weight. of the 
atmosphere, as has till now been supposed: for 
e it e e 1 27 yaa 5 
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* and; the: n vater . 
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"Snob lus; 2b: bur it is ound by the ” 
vis inertid of ikke patticles of air; and is zirmilar 5 
to that which a stream of water meets W ich in 

descending amongst peb ble. gel © 
The theory of evaporation- being thus mais 
fested from experiments in high temperatures, 
T bound that if it was to be veriſied by, experin : Be” 
ments in le temperatures, regard must he had N 
tothe: force of vapour actually, existing in .the : : 
| atinosphere: at the time, For instance, if water 
. the subject, the force of vapour of 
bhat temperature is vu of the force at 2125 and 
7 done might expect the quantity of evaporation 
i also; but if it should happen, as it sometimes 
does in summer, that an aqueous atmosphere to 
that amount does already exist; the [evaporation 
instead of being zw of! that from boilibg; Waters 
would be nothing at all On the other hand; if the 
agamquebus atmasphere were less than that, suppose 
ET of it, corresponding to g9˙' of heat; then ibe 
effective evaporating force would be ++ of that 
. onus wr in IE hos evapo 


ur re of. Hb: imimsbech 1755 . 
1 the atmospliere. In order 
to find the force of the aqueous atmosphere 1 
Usus _ ae call e Jars peeps on. 
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the hthign and fil it "hs ann 1 
frech from the well; ik dem be limmiediately 
formed on che outside, 1 pour the water out, 
let it stand a while to intrease in heat; dry tbes 


. 4 degree *beldw-' * 


otithite ef the glass “well with a linen cloth, and 


| the pourthe water in again this operatian is 
to he eOn˙ν,E“atilb dew ceases to be formed; 
aud chen the temperature of the water must be 
925 Sbterved F and oppote te it in the table-(page 
558) will de found the force of vapour in eie 
atmosphere. This must be dene in the pen 
air, or at a windou because the air) rithingis = 
5 generally more 18 humid than that without. Spring 
water is generally about 30, and Will e 
answer the purpose the three hottest months in 
5 dhe year: in other Seasons an artificial . + 
3 mixture 18 required. The gccuracy 5 
sult obtained chis 11 think-qcancely ned, FR 
be Ansisted upon! 44; Glass, and{ial.oth "bard, 


y of: che re- 


smooth' substances Þ have tried, hen cooled to 


vapnur can support, eause it to be conflenzed 


on their surfaces into water. The degree of cold 
is usually from 1 to 10 below the mean heat'of 
che 24 hoürsz in summer I have often obterved 
te point as high as 58 fr 598% corresponding 
ta z un inch of mercury in farce, and once ur 
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wice. have see itcht: Ge n changeable . 
wind weather it is liable „ fluc- 1 
| tuation bat this is not the Place to. enlarge . 9 | 
upon it. isis ge % 726.01 eee, 
For the purpose of observing theievaporaſion- 1 
in att ospherie temperatures I got two light tin = 
vessels, the one 6 inches in diameter and inch „ 
l the: other 8 inches. diameter and 1 inen 
deep; and made to be suspended from a balance, 
like the former one. Whew any experiment 
designed a5 a test of- the: ther was made 2 
quantity of water was put intq one :of these „ 
| (generally the 6 inch one, which 1 pete) = 
| thEwhbolewap weigheÞts i grain; then. it” was i 5 1 
I placed inf an open window. er other expo k. 
situation for 18 er 2g mintites;cahd/again udn: 
c c sscertain dhe los! by evaporstioh; at be 
same time the temperature of the water as — 
 gbigrred; the foree of: che aqueous a tmost 4.08 
ascertained as above, and the ztrength of e 
current of air noticed. From a great variety of _ 
— Experiments made both in the winter and süm- : . 
mer,; and when the evaporating force was strongg 4 
Aus weak, I have found the results entirely con f 
formable with the abobe the. Se 
Ny is e with the A me orapotating | 
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6 _ _eophirmed,. by experiments, | ag; far as they 
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=. Having given the tempera dure at . — 
gaga aqueons atmosphere begins to be condenscd into 
2 wauaater, and the temperature of the air, to find 
LL . de quantity of water that would be evaported | 
= in a minute from a vestel of 6 inches diameter. 
1 5 Solution. Subtract | che Brains opposite o 
3 be lower temperature from thost opposite . 
8. the” higher one, in the firs, second or third 
=; --- caldun f grains, | according to. the arengd 
Hot the wind, and the remainder will be the 
HEY quantity evaporattd 3 in a minute, under those 
. ee nearly. 5 . . 
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= atmosphere, and che point of condensation. on 


2 . AR. = 1 4 q EY 85 x 
f " n us 4 1 * 


7 
* 
<a * ; 
4 $ _ * 
4 . 
o - 1 3 + 1 
— 4 
* „ 
by * 
3 
4 . 
© » ©. , * 
1 85 * 
* 
* 7 * 
5 : 3 
* — x A x Wo» 
; » * Fl > 


= he 3 this: able on appear, from ihe 
=: | following problems: rt a eme 


given us quantity ad in a ? 
ET» minute, found by experiment, and the temper- ; 


ompleed, Let the point of e h 2 
5 za the temperature of the wr 68. 1 88 a mo- 


\ > £Id- Neri 
7 b 4 N07 or *, 5 7 
. * 7 "4 * * af WS 
e 7 Wot 
7 * " 5 by F — II = 2 
* 4 * - 70 ** . ST £4 
£ J N 4 © 3 55 8 
* N od. os . 1 1 * * 
OS . 2 2 *% ws 1 . * 1 
1 1 5 * oy y. 2 Ty 8 
* l 3 $ \ * Y 
5 « { s . ** 
5 b » 7 D _ : G 
5 Fg « - 
. 7 — - - 
N 7 * 
= < . U 
: 45 * — 15 
12 a 
* — 


Solution. Subtract the observed evaporation 
from that oppozite the given tempetature in the 
able; and look above for the number nearest 
to the remainder in the same column df vvapor- 
ation, opposite to which wilt be found: the force 
of the aqueous atmosphere, and ibe 1 at 
which it begins to be condenz c. 
1 Example. Finding the; evaporation hes * 
= vel of 6 inches in diameter to be 1. Sraim 
per minute with a brick | wind,” air 627 what is 
_ the weight of the aqueous atmosphere, and dhe 
temperature at ES ARE it ets to be condemned 
into water? e Eb 118 A ee 
Phe number N 68 in e colu 
of grains is 3. 6a, being the whole eyaporning. 
3 _ force at that (tempera in a perfectly dry at- 
mospheres from which take 1. i Frans the 
„ evaporating force observed, and the remain- 
| 8 der, 1. 82, corresponds, 2. per table, to ine 
5 | force 494 inches of mercury, the _ of 
e and to 4 of tem} Me 
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8 92 15 may be Proper ro wind: 8 desde das af „ 
5 . a experiments on; evaporation "are; underatoed to- be made 
in the open. air, ot in a window” with a, current, inward; 


ö 15 also it may be observed the evaporation in a close room 
is much less and is besides irregular, being greater * | 
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nation of the. airs - e 8 Wo Tees. i: 22 2 ET $0 8 . 

„„ 5 Sp A A 2 . - 55 S247 Cell FIG „ 

855 7 4 i 
« 7 2 x 
% 4 | 7 ol : * ö 25 3 — 


: « pe: 7 9 2 FP Rd OY 2 W % #3 OUR es 1 = Ea 55 Ti TY 4 15 1:2 f - NF 7 ( FR ; 

BE 155 46 regs erty E e : 
> | 855 oration o 8 5 rits, ther, 6. en 
8 . r we ld | 


. 8 df the nal A Ho; given apply. 

do wopteg/ in every part of the scale of heat, no 

* 5 : reasonable doubt can be entertained A 
W application to other liquids. 1 have ne 


Z . _withstadding made. several experiments O | 
1 = 1 the results of which are . to the ae 
= 1 Some of them follo :::: 7209 
= . | Spirit of 3 from a sur- 
= 93 of 4 inches in diameter, 54 grains in 28 
= minutes: air 53˙3 : aqueous. atmosphere at 49% 
5 7 and beginning to rain with a moderate breeze. 
=: It would eee have been 121 'graifis 
E from a vessel of 6 inches in diameter. This gives 
E.  * - nearly. 5 grains per migute. The SAG! [5pirit 
ns. 8 boiled at or near. 180 V 
Nou fromthe data, water of 89% is Hun 


= : in forge to spirits of 53*: and it may be seen 
= that the evaporating eder of water of 83“ is 
gnmnaearly 5 in the fitst and second columns of grains 
5 of the table. It seems probable that the 
3 5 . aqueous atmosphere does not diminish the 8 
1 ration of spirits as it does that of vater. mw 
AS. Ether. 1. Put a phial containing oY 7 
„„ ys a small tin vessel of 12 inch diameter i into a 
scale and balanced them exactly: then poured | EE 


- the ether | into the ee vessel and 1 
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5 mometer gun ak Fam } zot to, 30. - "The two expert. 


ths phial. into t the HY again; took out 40 grains - 5 
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librium! was re tored : this 
seconds. The. ur Was 605 and the, ether” at ” 
first 59*'s but ij t rap idly sunk, as was found 
dipping a very ma ; 


18% : In "win 
: 1 2 


o 
N 


8 
"IT - 


» 


low wi 
b) 8 


and g. Re peated the ex petiment ir in 5 


© 5 
3 


same circumstances, © Except. the ev aporatin 8 5 "= FP 


0 bien was now. porcelain, - and a, inches 5 


ments made this way did not differ above g one er 85 


* 


toa vercel of at 


MEA, N 3 83 
* 773 


N 


ist. hg 16 BY los 47 grains. 


#4, Lange 
2 9 
— 


per minutes 


15 — — — * N 
T Che reason why the result in the first experis— 
ment was something less than i in the other two, = 1 
Was evidently owing. to the. eircumstance of nm 
| longer. duration, . by which the ether was t he FE 
greater part of the time in 4 low temperatur re, 1 
and conzequently eva vaporated less. — The ether 8 35 8 
used boiled at 1027. At 30 it was therefore in the 1 
capacity of water at 1607. But water mb, _ 5 
. 52 1 or 18 grains per minute 5 
5 vol. A . . 89 0 5 3 | = 


as in 8 minutes „ ; TE 


all bulbed thermometer e 


” 5 i . 1 1 * 7 4 a c ? ES 3 wk 1 9 a . 
. p bo N by w Biz y 6 : en 4 - WI; Ds NLP 3 r 1 F " 
a 4 7 ? <5 4 6 ox 4 . 3 EN. 8 Ty 7 : <4 : Ns 5 . 1 . T4 T\ E Rs 9 e 8 4 = SRD, 4 - 5 
8 7 Par 2 SR, * 4 Wu 2 h £ 2 2 # 7 7 c * h r < ox” 1 on : 
: NS . . N , 6 Ns gs * 8 n I een. 8 8 p £ . 2 © I ERAS F £4 3 pee 6 
$ : I 4 e . 49 8 © l ts N 5 5 7 8 Fat E 2 7 % 8 2 f 7 
« : l * * ot 2 0 2 4 Gs / 3 "+ of * * / 89 1 8 =: * 
2 8 3, : p \ . 4 us . / 3 * AL + F 4 £ . +, Bs \ oF * 29 * Go ' 8 
7 J . 13 þ : $4 "3 7 "IR x i 4 8 e £ 4 LY © * . 87 2 . 8 4 2 7 y 1 h v 4 2 > 
& IL Ga 5 Fur % * 7 . N 8 1 c F * e w 3 2 " * * 4 „ 2 wy, "ex" 5 5 4 

* — > — » 8 5 125 J - x BE 8 5 . * 8 2 4 KS _ 20 OR * 5 » (45 

- N * * x 3 5 . . Wants 7 * 6 8 . h 8 ar * - 3 . 2 . x ö ** , 4 v < {= bd 

> ox y 7 n 8 8 1 PO te. p thats : 1 53 ? L ) > - 2 . y "SI. * RF AN 8 8 - «IG 
3 K 72 2 3 1 "SEW, . Pi 2 2 * 1 1 2 5 % I ach 228 ö 8 A 
* 5 "A er Ks 0, 8 4 3 1 8838 + F 8 w_ 2 * — 
1 1 "4 a 2 A * 3 e 1 4 £ , y _* 4 3 1 8 l ; * b 13 
2 4 5 * - — - - - * - * 1 -Þ, - i = ids > — « - » — — — > \ 
* ” * 4 7 * » IO o 7 4 _— 4 we 1 1 > 
* . - "on 8 2 O l S 
4 f 222 » 


4 Bb? FL 
rer eee 


r 


_—_— 9 2 
3 ff IM : 
* N 2 9 
{ 7 3 3 
3 N r 
5 885 N * 
p I: , - } 75 
— * - 
* = 
* * * 
- Td F 
REL N 
1 
1 
RY * 
* 
2 * 


1 . On Evaporation.” 
5 - 20 PICs that temperature. At first view the 


: — E than the general law assigns.— But it must be 
| allowed that the temperature of. the air has some 
effect v upon evaporation, though, it has certainly 
" very; little. Now ether. in the above enperi- 
werte is acted upon by FE current of air of an 
N waer of 160? is usual . upon by 35 8 
lower than itself, which is every moment pre- 


85 Aa oufficient cause EINE. the, mall ifference ob. 


75 A 


* 


F served. %% 
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muriate of lime, Kc. there can be no doubt 
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1 5 . - cipitating the vapour formed, and thus ob- 7 
structing its circulation. This appears to be 
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but they experience a real evaporation like those 
above; but it must be very small in proportion 


e difficult to make experiments upon such of 
these as have an alligity for aqueous vapour ; 
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On Evaporation. 


ponder. have, lately Cc Several obse serva- 
25 tions on this subject, t, the results s of. 

as they go, support the conclusio u. that the ge- 
neral law of evaporation continues, tl 1 OP ; 
| below the point of congelation as above it. All 
the experiments were made in ine tin vessel 
E described of 6 inches in diameter; a 
quantity of water was suffered t to freeze: in it, so 
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as to form 3 cixcular cake, of ice; the. 1 


and ice were then weig by, ad erbe, 


in the open air for à oertain time, after which 
being again weighed,” "the loss was fonnd ;' the 
force of the aqueous atmosphere was sometimes 
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RE. Fus s on Hygrome . 5 
3 = S Th. 85 "excellent. p a er 5 by 2 "all 5 5 
A3 een Ceived experiment, that dry kit Uf the tempe rature of 
=_ „ 30 5 do increase its 
chetieny ur ol the) amoepherid piessurez and that a 
mubie foot! of such air required n or 1a grains of. water 
=: m9; produce the. 1518 . By the t table above at page 560 Ee 

_ ps 5 appears the f force of _ Vapour at 19 = 64 = = 77.9 
© | b inclics, neatly, Ir ie probable this Ae is 
VVV 

_  ness in the air he operated upon, which gaused the 5 3 
© - _ _- Jncreac of-.olasticity. to be less than otherwise. It Was, | 
- 1 'F think, unfortunste chat he attached so much ingen 1 
2 5 9 ph Re "4ance to und conſidende n bis-bygrometerz and that he | 
” adopted the theory of chymigal zelutivn f water in air, 

* : : 88 - . ,Fontrax to. the facts he digcovettd, Which seemed more = 
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” 1 OY His table of the weight of 3 vapour in 266 - 
3 air at different degters ef >the thermometer, | 
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being derived from Experiments with his kygrometer, = = 
except the standard one of 66. (157; Reaumur), is EE 
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| From'aceurnte 3 and the inaccuracy. increases With 1 


"Mii isance from the ständard, "which, as has been orvei 5 8 1 


appears to to be nearly correct: in the higher temper- 8 
Bare the water diszolved too little, and in ; 
-the. lower temperatures too much. He says (5 93] hee | 


| the lowest he has seen the hygrometer in the open , a 5 
: , be and that it indicited'a reduction of temperature 5 5 5 


Pee air amouttiig to 3 * (8 of Fahrt) was neces- 


ary in order to neponit dow, This dbyervation slons 
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wollet Fe 1 did not $ufficiently accord 
with each other; and that i it would be of i impor- 
tance to determine not only. the whole expan- 
Sion of each ie from two distant points, such 
3 the freezing and hoiling, but likewise whether 
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5 that expansion be uniform in every part of the 
5 scale, they instituted a vet. of experiments ex- 
Pressly for those purposes. The result of whi ch 


. Wag, that betwixt the temperatures of 925 and 


DEL 


Cx 
T 
„ aF \ . 


5 EY the whole” expansion of one gas " diffets 
mich rom that of another, it being in one 
20 ing tance about x5, of the original, ; and i in others 
more than 12 times that expansion; and that 
EL, | the expansion is much more for à given num 
per of degrees in the higher than in the lower 
= part of the scale. These conclusions were $0 ex- - 
5 _ tremely discordant With and even "contradictory 

-__ to. those of others, that I could not but suspect 
dome great fallacy. in them, and found. it in re- 
ality to be the fact: 1 bave no doubt it arose 
=_ = the. want of due care to e the app 
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1 Ny eien ps e 1 55 this subject PS, 
1 SD " @ simple, and therefore less liable to error. A i 
ctraigbt manometer tube, sueh as has been men- 
1 _tloned, f is. duly divided "into "equal Portions of 
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EE” . capacity; it is then dried by. a. wire a and thread, 
3 N the open end inserted through a cork. into 


* 3 — 


3 phial containing culphutic- aci 
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" ths aqueous; vapour. may be drawn out ol the 
tube; this is essential if we operate in temper- 

atures lower chan that of the atmosphere, other- 
wise not. For want of this attention, Ool. 
Roi, in his valuable paper in the Philos. Trans. 
vol. 67, has been led into some erroneous « con- 
clusions. A amall column of dry mercury is 
then let down to a proper point in the mano- 
meter, and it is ONT. for, eee wich 
common i ĩ ð Boe HER 9 
It requires. some 1 to Gl the wanometer 
with any other gas. I succeeded best as follows; 
filled the tube with dry mercury ;; then pushed 
down a wire with thread, so that when, the wire 


Vas got to the end of the tube, a thick covering 


of thread: just entered the open end, and held 
the mercury like a cork, so that the tube could * 
be inverted without Josing/ the: contents; then. 
having a glass funnel with a "perforated: cork * 
over the water apparatus, containing the gas, 
I slipped the manometer through the; hole. in * 
Kork, and putting my hand into the water; under 
the funnel, drew the wire out of the manometer, 
and with it the mercury; upbn which the gas 
entered the manometer- For carbonic aid gas, 
I opened the sealed end of the manometer, 


drew it out to a capillary bore, and forced a | 


stream of the gas through the tube; then pens. 
my Anger: =p the other end, waled. it again . a 
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© Cary to the proper pon. 
When the manometer” was to be exposed to 
a heat of 212% 1 used a Florence flak, with a 
long glass tube corked into it, in such sort that 
as much of the manometer as was: necessary to 
be expored to the temperature might be in the 
tube; then water at the bottom of the flask was 
= made to boil violently, 0 that a constant stream 


of vapour issued out of the top of the glass tube, 
which | "_ Spy to raise the: = o 


and let don a smell column a mer 
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a ons tin eg nile hot 5 was us 


in which the manometer was imme 


| being well 
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dose of de Morveau and du Verndis are ex- | 
TT. "_ inaccurate in the higher temperatures. 
T have repeatediy found that 1000 parts of 


agitated. Previcusy to ach * 


From 2 — uad . 
. way on common air; and likewise upon 

5drogenous gas, oxygenous and mitrous gases, 
_ aid carbonic acid: gat, can assert that the con- 


are nearly. accurate: throughout, and — 


of dhe temperature 65* and common 


on the "iba a of Hate Bae „ wit TR, 


pressure, expand to 1327 parts in the thanometer? 
to which adding 4 paris for” tlie torrexponding | 
expansion of glass, we have 325 parts f \c 
upon 1800 from 552 to 212%; Or for 157 of - 
the thermometric scale. As for the expansion 
in the intermetliate degrees,” which Vol. Ror's 
experiments shew to be a h) diminishing one 
above the „ of 57 PoE. which de 
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221 


. We one in the higher part o ihe scale; 7 | 


am obliged to Allow that Col. Roi is right, 


though it makes in some degree against an B- 15 | 


pothesis I have formed relative to the. subjeet; : 
| he has certainly however made the dimin ation 
too great from 7a“ downwards, owing to his 
not © perceiving” that he actually Uitriged a 

0 Portion of tlie "lactic fluid he Was operating - 
upon (aqtizous vapour) in red eing its temper- 
_ ature 80 low; if his air hall been previous 
dried by sülphuric acid; &t. he would not haye 
found $0 remarkable diminiition! below 7. My 


| ; experiments give for 772 above 1 75 167 paris; + 


for the next 774 only 158 parts: and the ex- 
| Patigion in every part of the scale sees to be tn 
gradually diminishing one in ascending. ine) 
Tue results of several experiments made upb 50h 

| b+drogetious gs; OFF gendus gas, carbonic 1 
gas and nitrous gas, Which were all the kinds 1 
oy vor. V. TT * e 
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tried. agreed with those on common air not 
15 only in the total expansion, but i in the gradual . 
: diminution. of i it.in ascending: : the small differ- 


17 


enees observed never exceeded 6 or 8 parts on 
5 the whole 325: and differences to this amount 
will take place in common air, when not freed 


5 from aqueous vapour, Wien was the, een ö 
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of all my factitious gases. 


Upon the. whole „ 1 zee th ns 2 


— Teazgn why we may not conclude, that all elastic 1 0 
fluids under the same Pressure expand equally by 3 85 
1 5 heat—and. that for, any given expansion of mer-. 
| Cury, the corresponding expansion of air is pro- 
: portionally. e Rs. the bug 01 
ture. 


the: temper- 


This . . that all Nunc Huld 


OD 5 expand the game quantity in the same circum- | : 
| Ftances, plainly x ohews that the expansion depends 


wlely upon Heat; whereas the.expansion in solid 
and liquid bodies seems to depend upon an 7; 


adjustment of the two opposite forces of. heat | 
and chemical affinity, the one a constant force | | 


in the same temperature, the. other a variable 


one, according to the nature of the body ; 4 hence 
te unequal expansion of such bodies. It seems 
therefore that general laws respecting the abzolute 
35 quantity and the nature of heat, are more likely 5 


| to be derived, {gen Slate Tang than, 3 r 
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o the Eee of kuue f. Fluids „) al 60 0 
An order to explain the manner T6” WP 2 1 


elastic fluids expand by heat, let us assume an | z 
by porhesis that dhe repulsive force of each par- 


tiele is exactly proportional to the whole qua. 
tit of heat combined with it, or in other worde 

405 ins 8 reckened from _ 3 of e 
each | plates aphare a of influences is as: whe: 5 + 1 
root wy the Moon occupied mel the mass wy . RE, 


| have 77858: 1.7835 1 (10: 2 Ty, nearly) : os ; the 5 
absolute quantity of heat in air of 55": 5 "the 
- SN quantity in air of 2125 This gives 5 
the point of total privation of Beat, or absolute -.” 
cold, at 1647 below the point at Which water ä 
freezes. - Dr. 8 Crauford (On Animal Heat, &c. 1 - 3 
page 267) deduces the said point by; a method = © : — 
wholly different to be 1532 „So NEAr A coin=- FL. 
cidence i is certainly more than fortuitous. = 
The only. objection I see to this 1 +. 
i that it necessarily requires the augmentation „ 
9 elastic fluids for a given quantity of heat to — 
be greater in the bigher temperatures than inthe _ Wo 
lower, because the cubes of a series of number? ð 
in arithmetical progression differ more the larger | „ : : 3 <Y ; 
the numbers. or roots: but it bas just been shevn 1 
hat in fact an augmentation of a contrary-kind 3 
is observed. This refers us to the consideration . » 
— vhether the mercurial a og is 1 e > 


ps, ot 3 


Ip | ©. bog In the, Expangion.of Flatic Fluids by Heat. 
| „ measure of the increments of heat; if- it be, 
EU the hypothesis fails; but if equal, increments | 


al hegt cause à greater expansion in mercury 
A2) ſhe higher than in the lower temperatures, 
Ala nd ibat in a small degree, the fact noticed 
aA gbove instead of being an e will core 
Troborate the hypothesis. Dr. Crawford deter- 
m.uines the expansions of aer to be very 
=> \ neaply-i in proportion to the increments of beat: 
© 1 M, De Luc makes them to be tess- for a given 
= | Quant of heat 1 in the lauer than i in the bigher | 
RE Part of the scale; and in a ratio that agrees 
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5 5 With this kypothesis. Now as every other liquid | 
N acquainted with, Lis found, to expand more 


5 5 I = in the higher than. in the lower temperatures; 3 


= | praſogy is in fayour, of the conclugans ol wo 
5 45 that 82 de the s ame. „„ 
jo. e | Into eren 07,788. erg. CE, 1 5 


EE: "Ps ie altite 10 intended to Uſurtrate the author 
V „ the constitution of the atmosphere. The 15 
- different marks or characters of tue particles; of the gases 
da pre merely arbitrary, and intended for distinction; Wo 
8 = : © simple datmpepheres are given nearly « on their. real densities, 
1 110 particles are arranged at equal distances from eich 
| BR . : 5 N In the compoynd: atmosphere the same a A ge 
: Ace made of dach kind of particles as in the simple; but: the _ 
pbierticles of, different; kinds da; not arrange at. A 
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5 | Rumford' 3 ee r= af ths | - 
Heat evolved by Fri the interesting 
eta of Mr. Day earcd in Dr. Bed- : 
| pn West Cour tions. They 5 

Beds for publ c a 
year 1799 ; but 
would Ra ly = 

; rm. At present. | 


= on the Materialily of Catoric. 1 5 


7 : to examine, whether I have been 8 
any of the authors, Whose essays have hap. 


2 
j 


M05 oo an” a 
* 
5 
2 
< 
* 


5 "potions; uting the two last years. 3 


4 


: 8 Review 'of | $0: vþ ch 
2 |  upposed to a. the M aterialily of Heal.” 
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3 ESL It has Tong/ Wb BY e : among ks. 
= ben whether the sensation of heat, and the 


x 
3 
* 


e "x 
3 
* 


© 
7 


class ol phenomena arising from the same cause, 
vp ; = | be produced by a peculiar kind of matter, or 
=. by motion of the particles of bodies in gener 9 
Il) be former of these opinions, though far from 

5 being universally We is now most generally) 


* 
- 
* 
N 
» 


Ly 


| * rectiveds; and the, peguliar-'body; to which the | 


fo 


M. Lavoisier, caloric. Againet 


pPfhenomena of __ are referred, has been d. 
minated b. 
the e of the French schapl, some ſorcible 
1 85 5 5 lately been advanced by Coun 
Rumford and by Mr. Davy, both of whom have | 
a adopted theory: respecting heat, which 
5 Hons 1 aue a motion 


i 15 35 : de methe 5 d aka xeavoning, eniploy 10 555 4 


Davy, in proving: ity-of e cause 


N of, heat, is the endes ad abeur dus i. e. the 


2 
. 


= $A pugned d ry is assumed as true, t 
1 8 with its applications and facts are adduced, | 


IE 
"hk ck 1 
* 2 7 


 Girectly contradictory ol he axrumed pgs. 


- 


1 argument, 1 0 5 different f Mr. 
3 1 Davy: though I trust without mireprecenttion, IE 
Ys OEANK: material %%%%%ͤ 8 


7 7 4 : "ST ** 2 


* 


„ considered as; matter; 3 and let it pi 

| be granted, that the temperature of bodies de- ö - 
- LO, pends on the. Presence of uncombined . 
5 Ty 'N ov, if the temperature of a body be increased, 1 
8 5 the free caloric, occasioning that elevation, must 
| No | proceed, from one of two sources; either 4 e 
it. may be 1 communicated by surrounding sub- 5 

- 8tances;. or. 2dly.. it RAY: proceed from an inter-. 5 . 
nal source, i. e. from a. disengagement of What 
before existed i in dhe body, latent or combined 


3 


7 
1 


But 2 the temperature of bodies is uniformly. | 
= increased by friction and percussion, ane | „neces . 


9 1 


„ Mr. Dae found, by experiment, Bat a thin RE 

= late was beat ad, by kriction in cke 

5 exhausted receiyer: of an ait pump, even ben _ 

3s | - apparatus ve insulated, oy from . bodies l 
=: capable. of supplying caloric, by being placed 0 

on ice. This experiment he considers as de- 5 . 15 8 


_ l in one of the foregoing modes. 


=: monatrating, . hat the eyolved, FWlorie. could” | |” 28 
| not be communicated by g bodies. — 


To the inference deduced from eee ä 
ment, it may be objected. that the mode of 
8 = insulation was Port no means . de en — ro 
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468 05 ths Matorcatity of Cao. Fo 
| been complete, still the supply of tae wind 
| not thus be entitely cut off; since it has been 
shewn by Count Ramford, that caloric passes 
even through a torricellian vacuum. If, there. 
fore, friction produce. in bodies some change, 
Which enables them to attract caloric from sur- 
TH _ rounding. substances, | this artraction may b 


_ fully” efficient in an exhaüsted receiver,” 26 
in N containing an atmosphere of mean den. | 
sity.* it would be an interesting subject or 
experiment; to determine the influence of at- 
mocpheres of various densities, as conduetors b 
cealotic; for, since effects are proportionate (o 
their causes, and it is ascertained hat common 
air condlutts caloric, better than it is conveyed 
"_ a vacuum, as 1000 is to 70, it 15 0 
be expected that the ratio will hola in 1 1 85 | 
 medhare degrees, "0! DT. 

In Count Rimfott's dune us riment, 
hs metal, submitted to friction, Was encom- 
ues by water; and air was carefully excluded 
from the surfaces in motion. Let che walter | 
became hot, and was kept boiling a conzider- 
able time. In this case, the wy obvious 6urce 
of calorie, from without, was through the borer, 
| employed in producing the friction; kn beate, 5 
a5 the'Count' has observed, chat the Water e eculd 
not, at the same instant, be in the act of gie 
out and W u beak” "ThE" ame ee 
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Ei 40/the tommunicationiof best, om an exterial = 
NN — wocaie}} exists, eee explaining” M7 t. 
tee but I canndt ladmit that „ 


celeetries vbichgzat che very san6c indtkntoreceives — 
. the electric Aid from wihou and transfers t 
d be neighbouring conduct 4 k an ge 1 
body, also che | two processes of:absorption and 8 
| irradiation of light, are; mg W. e art 5 : 
| Es the amse moment. J 1. IN . 

5 Eg | II. Anqther cause of the i | | + of. tem- 
pPerature in badies, is the liberation of their 
combined calories Hand, i this be a, sẽ,;ioe f 


* 


temperature, the absolute quantity of calorie in Co _ 
 _— be diminished by friction. That 


voesnch diamanten really; takes places e bye 
= ae een 6. of ⁰ ON one „ = 
ws power a: = -- = 


| them into waters; N o Water, en „ . 
N X | attains Ws lege than mY 1 | 2 3 
e v. © 11 ele ae s Rien !! 
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erb it was formed; and, on ide tame hypo. 


thesis che Khsolute quantity ef caloric injeects 


;dimirished by friction and liquefaction, which 
3 absurd::; Count Rumford; also | ascertained 
that the opedifſe heat of iron was not{diniinitbes, 


1 hen [convened by beter into turnimig and 


e ,αE.e u when it had bern the bose 
müch temperature. In exphanztion of these 
Fecta we may be allowell to abgume the com- 
eee popes ane! dan surrounding bodies, 
this cation bas been demonstrated to 
be en, Bot even were tb 'npoxtibility 
_ e8tabliched, it: woutd''yer"reiniiw to be proved, 
/ that ne evdlved cuturle does not procect from = 
An internal dource;" and this ean only be done, 
by ari-/arcurate: :coinparison of the quantity of 
caloric in bodies, before and after frietiom. 
Now, in institutihg ihis romparisdn. it is implied, 
that we pussess means of determining the abs. 
late quantity ef calbric in bodies, and that” we 
canicoinpate quantities ef caloric, with 48 mack 
veftainty, às we van obtain from an appreciation 
by weight or by mesure. Such perfection; How-. 
Ever, does nüt, 1 apprebend, belong te te 
_ prevent mate of dur kndwIcdge refecting heat; 
for 1 have always Been dlstrüttfül of that part 
_ of the döetrine Which" assigne the ratio öf Heat 
latent in Bodies; ' The groitids* of this" distfüst 
1 ball state * — if it can ä 


_ eee 75 5 Al. a | 
its materiality, derived. From .apppazsd deri. 
3 of 1 . must he 3ncq 3 
8 Fin concep which 85 
bas of guantity, arg. eee Air 
Fafisen of the, apagniznge, or gf the, gravitye.gf 


bodies. In the ingtance of geloxjc, both ther = 


modes of menpuration. fail us... We anne 
estimate dhe bulk of A wabstance, which cludes 
our gragp and pur vigion ;,ngr have ve yet u, 
ang in comparing its  grayity, with that of | 
roger kinds gf matter, which it zurpasses 
in tenzity, beyond. all .comparizon... Qur. nor 
tions. of, the quantity of calozis.are derived, ner 
ſtom swb zimple judgments, but from camplir 
ed ng Tor ar hg nr 
| cometime appear. „ 
Whbsterer 3 Weg * ret 
it he a body. i Snerif, M A guality of other 
bodies its effegth ag psculjar and appioprigte; 
and, like all other effects, bear, a.-praportion.to 
dhe ENELBY . of their, gausg: ;Expangign,. for ex- 
ample, it it prayed by experiment, keeps. pace | 
Vith the. a4tual, increments of heats and. on: this 
| eee thermometer, then great 
agent in the acquirement.. of all pur; ideas te- 


891 * d both Men Wh * 3 The | 


& UT dull Sinai un 
on of the quantity * mY is oY 
by ihe following tircumantes. 1 
1: The mercury of the chermometer indicates 
ny che quantity of heat, which. it hes itself 5 
Seeed ue bye no means that contained in : 
ling bodies. adly. The scale eine 
| patidion''is is wholly arbitrary, comminencing fa 
From the absolute privation of heat, and falli is 
far short of its maximum. gdly: The caloric, 
latent in bodies, or *chemica ly combined With 
_ _- | thein, has nd effect on the thermometer. "4thly. FF 
| The'txperiments of 'Dr./Crawford, 'though's 
Taient to shew that th expansion of the mercury 
5 of *the* thermometer bears 4 ratio to the actual! 
increments of heat, in any 4 emperature between 
the! me and rn points of water; bymo . 
_ woportion holds univer. 


x 5, 


TROL 8 $553 AN HO | 
0. I _ of: ehr ous bodies, it ig 5 
precumed;' contain unequal 1 alete, . 
and tbe ratio "of these duantitieb, it appro . 
Jmwäteds in be falling manner. io ae 
Equal Weight ef dis zaine body, at different 
1 bemperstufes Vie, on "adimixtute, "the arit 
ue esu: dür aua! ei Wi +6f different bodies, 
at Cher re or 5a 


ab neee 159%; bea ound 

of. water at 2007 and; al;pgund:; of -mercury at - 
100 afford, not the mean, but a temperatur: 
considerably higher.- Hence it follows that a | 
pound of mercury has not the power of fing 
and retaining so much calorie, as a pound f 
Vater: and the fixation of more heat. by be 

water than by the mercury, ig ascribed to the 2 
superior energy of a power, een in; oth, — 
5 a termed capacity for caloric... ,  ,  . 
From an extensive series of ee ne 
15 Crawford infers, that the capacities of bodies „ "i 
are permanent, so long as they xetain their E. 
Thus, the capacity of vater has to that of mer. 
cuxy the ratio of 28 to 1, at any. temperature 
4 þetween Z2* and. 242%. The difference of capa- 
eities of bodies, it is inferred, therefore, vould 


continue the; same, down to the absolute priya- 
1 tion of tempera ature, —lmagine, then, two bodies, 
at, this point of. priyation: they may still contain ' 
| unequal quantities of, combined caloric. 3, for, 
when chemically combined, calorie 225 por 
produce temperature. On Dr. Crawford's. hyů???-r 
pothesis, these comparative quantities of 1 1 
bined caloric, in the two bodies, ma may be | 


IN 


8 hy observing the ratio of temperature, produce 


4 


by the addition to, each, of similar quantities, « of 8 
5 1 1 ee ee e en 
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af Odtorie, | 

- tained, * equal" or greater probability; 4or, 

it may be'sappoced; that at this assumed nega- 

_ tion of temperature,” one 3 Keen 

more caloric than another, bee 

contains less; as Certain diy balts attract more 
vater eee Err r 3 others contain- 


| monly employed mode of ajcertaſning the spe- 


Sic calorie of bodies, is founded, therefore, 


on an aszumptiog, which is deficient in the 


character f A Wenn, and Which itoalf | requires 7 


N eee e 833 i 


7 8 #J 
5 


als 16 bew the fallacy of the theorer 
3 the! absolute zero of bodies. 5 0 
term some 'phil6sophers appear” o understand 


e of absolute privation of calorie, Both 


ree and combined: L apprebend, however, that 
in 1 eee can x only” de el 5 5 15 
te Om.” of un e _ ot, \as Dr. 
nie care, > As aeg 3 


undetstood In ascertaining the zero,” ay these 
Kalculate ors, che capacity öf ice to chat of water 
is 25 9 to 10. It is plain n, therefor re, that When 
water freezes, it 'must give out 2th, of its "whole 
Beat, and this 1th. part "fs" found to answer 8 
1 of Fam. Con nequently i ts Whole nent | 


be valid, they 4 15 


Pott of abed⸗ 
Ne, 18 water, it 
e e ee rRGes, 


} 


3 L times ag or 1460; £9 3 the 1 #3 
: T6 o, 1s 146 Yo 32 Af 14.28%]; Now: of this 


| estimate it is à datum, that the capacities ol ier 


IA and water have precisely the aboye ratio. But c 


= if the general formula, for ascertaining the pe- 
cilie caloric.of, bodies, be founded on-erronepus | 
: ende it ; cannot: serve a dhe groundwork 
Mn of any solid cnelusions 1:1 SLE: e | 
| ..: The materialicy vf calorie» mays Lapprobevd, TE 
be maintained, without admitting; that we ae 
made any Steps towards determining its quantity 
in bodies; and. the . arguments of, Coun Rumi 
ford and Mr. Davy are not demonstrative, bes 
gause they assume, that this, part of che doctriae 
of. caloric | canndt be relinquisbed, without aban- 
' doning it in bo. 1 may be permitted, theres 
fore, to state ny reasons for believing: -caloric-to 
be matter; which would have been unnecessary, 
| had the contrary been proved, with all! er force 
of mathematical demongtration, ./\ > 
8 Avoiding all metaphysieal reasohing on a | 
nature of matter, and assuming che generally 


8 received definition, as sufficiently charattenzing 
5 heck shall examine how far this general cha- 


racter of matter applies to the individual calo- 
tic. Calorie occupies; spact or is extended, 
because it enlarges the dimensions of other 
5 WAL . eee, 1 a 
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6. — On the Mutriality of Calorie? 
rable; since if it could exist, at FRY ame wi tins, . 
_ - 4n'the same place, with other bodies, 1 62 Bc. 
lame would never be ctifarged by the addition 
- of beat. Of form or figure,” as only a mode tf 
enxtensibn, it is ubneceszary to prove that calorit 
is possessed; land indeed chere is perhaps only 
15 one general quality of matter, that will not be 


allowed it, viz. attractions"? That ealoric is in- 


75 Adeneed by the attraction of gravitation, or. by 1 
rohbeive attractiong has neder yeb been proved. 


Ver: the various experiments of Buffon, ite 


burst, Fordy ce, Pictet, &c. Canto he allege 
__ as\proofs,' that it is actually 'dEvoid!' of this prg= 
HER Perty; since they only. decide, that rhe: small 
5 quantities, which can be artificially. collected, 
dre not tobe zet in the ballance against the 

: grower kinds of matter. One kind of attraction, 
that which has lately been termed chemical aff 5 
nity, may, 1 think, after a full survey of pheno- 
mena, be fairly predicated: of 'ealoric—and if its 

| ndered pn 
ve shall thence derive « powerful Aber in L 
2 n of its materiality. e e 
That chemical affinity has 4 bonaidenbie PR 
in producing the phenomena of beat, e Jo 
- probable from the following considerations. | 
I. All the characters, distinguishing caloric. 
when separate, ease to be apparent, when it 
has contributed to a a change of . in other 8 


poötsession of this quality be re 


3 


3 


* 


" the Mas ue of OY 
devine; 3 N the pro perties of as. 


is the only unequivocal mark of cheinical union; 


that we can apply i in any instance; and chemical 
union implies the existence and ' efficiency 175 


pre affinity. . ͤ«”ũ᷑ ́pV - ie 


The relation of calorie to different ub | 


a appears to observe that pecullar law, 


which, in other instances, is termed elective. 
affinity, TE # compound of two or more prin- 


_ ciples, a metallic oxyd for i instance, be exposed 
in a high temperature, the caloric forms a per- 


manent union with che one, but not with the 8 


other. In certain instances, caloric i is evol ved, 
when two substances, attracting each other! more 
powerfully than they attract caloric, produce on 


admixture, an elevation of temperature. In : 


other instances, caloric is abso bed, when. it is 


| attracted by the new compound, more strongly 
| than by the separate components. Such facts 85 


warrant the deduetion, that calorie is subject to 


the laws of chemical affinity. But the precise 


order of its affinities Hers to be decided, 936 


| future expenmentys + 35-94 
Pye" Calorie seems, Oe on some occations, 


5 to bear a part in the operation of double elective 25 
affinities. In this way, it produces decompo- 
| sitions, which, bref affinity, it it is is ticipable 
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changed are also materially altered. Nom this 
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expel, entirely, the carbonic acid from alkalis. 
"Hue when the affinity of an acid for an alkali 


_ concurs. with that of carbonic acid for caloric, | 


Aa decomposition ensues.—Agai n Water may be 
submitted to the highest temperature, without 
imparting a gaseous form to the hydrogen which 
it contains; but the conspiring affinity of a metal 
for. oxygen occasions the production of hydro- 
. gas. On this principle, many chemical 
. facts are resolyed into the law of double affinity, = 
Which are, at present, SO 95 8 10 = | 
. elective attraction. . e 
Caloric acts, sometimes, as an Line 9 
N in e bodies, which, without 
its aid, are not susceptible of combination. 
Thus carbon and oxygen do not evince'any. 
tendency; to combination, at the ordinary tem- 
perature of the atmosphere but calorie brings 
them into union, and constitutes, itself, part of 
the resulting compound. This, and a variety | 
of other instances, have a4 5 iking rezemblanco | 


: to. what is called intermediate affinity. : 


In the theory of Dr. Crawford, no 8 


is s allowed to chemical affinity over the pheno- 
mena of heat; and indeed | that / philosopher 
- expresses a decided opinion, that elementary 
heat is not capable of uniting chemically wib 
5 bodies Hence it * that the. "difference 


5 between the terms affinity and capacity is not 


merely a verbal one; but that they are actually 
expressive of different powers or causes: and 
the question, therefore, vhich of these terms 
shall be adopted, in the des cription-of facts,” is 


rer nber the determination of cause. 


The term capacity for heat ix employed, by 
: Dame surft and others, to denote, in the 
abstract, that power, by which different kinds 


of matter acquire different quantities of calbric⸗- 


But in the various applications, that are made of - 
this theory, a more precise meaning is often 
: affixed; to it; and the term i 16 applied, in much 

the same sense, which it has in common lan- 
Zuage. When thus understaod; a- difference: of _ 
85 capacity | necessarily implies a difference in the - 
extent of the spaces, between the minute bare 
tieles of bodies; and that these differences occa- 
ion the varieties, observed in the acquirement 


| | of heat by. different bodies. On this“ eee >. 


there is no active principle or power inherent. 
in bodies, and more active in some than in 
others, —no tendency in the matter of beat io 


; attach itself, in preference, to any one sub- 80 > 


stance. The assigned cause of, the phenomena 
of heat is not, I apprehend, adequate, 0 5 
duce the effects ascribed-to it. 2114 150 5 

= hi _ of e 1 te, 19k; chro Yb 
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abeorption of caloric. Thus, when ether 15 | 
converted into gas, on removing the pressure 
pl the atmosphere, according to this hypothesis, 
dhe capacity of the ether is increased by its vola- 
tülization; and the change of form is prior to, 
and the cause of, the absorption of calorico 
x The order of cn then, in the volatilization 
blk ether, is first an alteration of form; next a 
= : * change of capacity; and ; an absorption of 
„„ caloric. On this hypothesis, "ether may exist 
in the state ol Bas, without containing a greater 
„ - obute" quantity of caloric; than in a be 
© mor” But uch an ' interpretation ' of pheno-. 
| mera is Aireetly contradictory'ts' an established = = 
N : principle, admitted, even by those who prefer | 
mme doctfine'of capacities, viz. that all bodies, 
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\Þ | 
during their conversion from a fluid to a vapo- 
RE eee oe caloric. It is at variance, 


also, v with observed facis: for if a thermometer 
5 wo ee in a portion of ether, confined 
under the receiver of an air pump, the temper- 
_ ature of the ether vill be found to sink gra- 
aͤnally, during the exhaustion of the air; and 
dhe evaporation becomes Pproportionglly'sJowers = 
=_ till; at last, it is scaicely perceptible.” We may; 
Nl '' _  therefore&yinfer, that atia'wertain point of dimi- 15 
| „„ ime temperature,” the volatilization of ether 
TY. would” entirely” 'cease, if the supply of calorie, 
ftom su 1g bodies ; could” be W 
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intercepted. . But on the theory of capacities, ; 
the evaporation should proceed as rapidly at 
the close, as at the commencement, of the pro- 


cess or, in other words, evaporation should be 
wholly independent of e which ever 


_ knows is contrary. to fact. | | 


It may be considered, thivefore;” as 5 - 
” probable, that the. tendency: of: ether to assume 


a gaieous form depends on its: chemical affinity 


for caloric. But; (it may be asked) how is this 
affinity counteraeted by an ag: \Preavure, 
: and augmented by a diminished one? 5 
A circumstance, absolutely ed to the 
formation of gasses, is, that free spate shall be | 


allowed for their expansion. — Mechanical pres⸗ 
ure acts as a counteracting force to this 8 
ien; and either prevents it completely, o 


” partially, according to the- degree of its pp 1 
cation. But from this fact, no argument can 
be drawn against the existence of chemical 5 
affinity, as an attribute of caloric. Two. oppo- ; 
site forces in physics may be so balanced, that 


15 neither shall produce its appropriate effect. 


Phus a body, impelled in contrary directions, 
may remain at: rest, yet the operation of the 

8 opposing forces, in this case, cannot be denied? 
Even in chemistty, we have unequivocal ex- 


amples, in which the action of the affinities 


: : INS) by more e Thus 
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bodies, that have a strong chemical. affinity; | 
J kept perfectly. distinct, even when placed 
t contact, by the affinity- of - aggregation... 
a. The only inference, then, that can fairly be 
deduced from the effects of pressure, in pre- 
Fg venting. the formation of gases, is, that it is a 
power, sometimes e in energy., to: that 

of, chemical affinity. n 1 . e gout 5 
Since, therefore, calorie. is 1 by 
: F the properties, except gravity, that enter 
2 E - 1 into the definition of matter, ve may venture 
* 1 consider it as a distinct and peculiar body. 
Nor is its deficiency. of gravity sufficient to 
4 exclude it from the class of material substances. 
1 1 nicety of arrangement might, with equal 
1 pPropriety, lead zus to deny the - - materiality. of 
1 light, the: gra voy of which. has never bps; Pw. 


155 Michell, 3 filed in eee en es 
TY perty of light, We: have, several chemical facts 
5 tending to the same conclusion. Thus Mr 
CCavendisb, after firing a wirthre of hydroge- 
nous and oxygenous gases, in a elose vessel, ” 
=: process during which much light is always 
=. emitted, found. not the smallest. diminution f 
_ RC - weight. a #3 ICSD e . noni nc be: hoes 24d g 
ai completed this defence of the mate= 
| niz nature of hear, it would have been proper to 
% pointed out dhe circumstances, in which he. 


r 


* 
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7; W of heat differ from the known and 
acknowledged phenomena of motion. At pre- 
- gant; | however, I have not leisure to pursue 

b the subject at much length; and, though several 


poinis of disagteement would doubtless be 
found, 1 shall mention only one of ther. moat. 8 


8 marked and decislye. = TI 


* 
bis 


Mlotion is an attribute o 8 indepen- 5 
; dently of which it cannot possibly subsist. If 
therefore, the phenomena of heat can be shewn 59, 
to take place, where matter is not present, we 
shall derive, from the fact, a conclusive argu= 


ment against that theory of heat, which assigns 


motion as its cause. Now, in the experiment 
of Count Rumford,. before alluded. to, heat 


5 passed through a torricellian vacuum, in which, 


7 it need bardly | be observed, nothing could be 5 
| present to transport or propagate motion. 
This experiment, in my opinion, decidedly. 
proves, that heat can subsist independently. = 

of other matter, and consequently of motion 


HE other words that heat is @. 8 and | peculiar, 
N | | 
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Ann INVESTIGATION 5 FE METHOD. 
_ whereby. Me en Judge, by the. Ear, of the 


POSITION of SONOROUS BODIES | 
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relative to their own. Pergons,. 1 5 
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g . power of the ear to ce very „eb 
variations of tone, has been observed long 280 


and some experiments have been made to ascer- 


tain the degree of discrimination, which a good Y 
| Ear possesses in this respect. But there is ano- 

ther. faculty of the auditory organs, which, =.” 
far as T know, has never been explained, —T 
mean the power of ascertaihing, with some 
- : . of precision, the bearings or relative . 
positions of. sonorous bodies. Every man is 
sensible, by constant experience and observation, . 
8 of the existence of the faculty in question; for 
every person who can hear, knows, without the 

use of his eyes, from what quarter any particular : 
= ape: e or, to 3 in more ie 8 


7 3 : ; 2 5 . 5 8 . 
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terms, perceives, whether it comes from 1 5 
or behind him, from his right hand or his left. 
His powers of discrimination in this respect 
are not confined to the general limits ar pointa, 
which I have bere mentioned by way: of illus- 
tration; ſon he can in most instances divide 
these principal angles, not indeed into degrees 


| | abd-minttes,-but with 10 much {accuracy as to 


know whether the z0unding object lies in a line 
making a less angle with that imaginary right 
line, which may be supposed to join his ears: 
or with another right line, which, passing from 
the :front to the back part of his head; bisects 
the: former at right angles. This sort of per- 
reption is not confined 0 what passes upon the = 


horizon; for, place the same perton on a tower, 


or other steep eminence; and he will perceive 
3 certain sound comes from 2 part 
beloo or above him: bexides- which, ha imme | 


| the true 1 Gothe aounding: body, wich 
is of great nl; use in ne onen affairs 
of fer: 2 e e ar rm 8 | 
Phe nature of the present en seems to 
require, that the reader should conceive 1 
„ ou be divided by Wo HAIR m3 | 

von Fes 1 1:1 24S ; £ OE 8 * IF 
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| : watical planes, with a view to assist mesh. 
tion while hie peruses the sequel. 
br. Tybe first of these planes lies parallel to the 
5 8 when the hearer stands in an erect 
| . ; and contains in it the i imaginary right 
. - Ane that joins the ears, which in future will be 
called, the axis of hearing. This plane, tbere- 

_ Gorey: divides the head into two dissimilar solids, 

. the one superior, and the -other inſtrior in 
wWpect t itself. The, other plane must be 
5 5 TR | convened to stand perpendicular: to the last, 
3 aud 10 pisect the: axis of hearing at right angles. 

5 i, E these accounts, it evidently: passes from the 
1 an back part of: ihe head, dividing it N 
ae into tro portions; which are s0 nearly 
= alike: in most men, "that: they may be considered, 
3 5 - withort' danger of error, as two equal and 
ER. - Limilar geometrical -solids,- The preceding de 
=  6cription, which bears the face « of a mathematical 
= i 5 conitruction, may perhaps assist my readers in 
3 ' conteiying what was meant abovey/when-I poke ” 
of combining the perception produced» by the 
h comparative elevation or deptession of a sound. 
ing body, wich the sensation which arises from 
ii place on the horizon, relative to the axis of 
© * hearing# bor every man judges; with . 
© © degree of accuracy, of the angles which are 
made with the two planes described above, a: 
vel as their common section, by the right line 


* 


seems to put on a very puzzling appearance. 
We know that when sound finds a free passage 
5 through the air, it takes the shortest path, lead- 
ing from its source to the person Who attends = 
do it; and that the sensation of hearing is oc: 
| Fioned by a succession of waves or pulses o 
air, which fall upon the auditory organs, in the 
direction of a right line drawn from the sounding 
body to the head of the hearer- But after = 
5 enquirer has arrived at this point in his exami- S 
nation of the problem, his progress is hindered 
by the difficulty under consideration- The per- - 
plexity here alluded to arises from the obscurity 585 
of the principle, whereby men compute the 
angles, which a right line, drawn from the place 
of a sound to the head of a hearer, makes with 
the two: planes « described above; as well as their 
common section. It is in vain to endeavour at , 
an explanation of the phenomenon, by analogies 
| borrowed from vision. The spectator Judges . 
olf the relative positions of visible objects, by 
8 nowing the situation which their images have I 
” on ie One! in . to che axis 'of His Jeu 
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of the P Sition-of \d 
chatfbins bis Heack url [obs me pn 
* particular cound- proceed. $55” . ut 


| —— by universal experience, the cause of = 
it, I believe, has never been investigated; ane 
indeed the question, when we first attend to „ | 
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5 „*** plaining this problem by „ 
nmaecessity of examining the nature of bearing 5 
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LEES the, same advantage in measuring a aa 9 5 . 
Eo: vhaterer, ee wenne a #1 een in 


5 1 „ p as age, it is; compelled. 40 follow the « course of 
dn duct, until it reaches. the apparatus: in 


* 


4 2 


"Which the sense of hearing resides. In conse- 
= As of this restriction, all sounds what- 
D fall on the. seat of sensation in the ame 

Fon viz. in the ultimate direction of the 

= | ory passage. The foregoing circumstance 
1 must, it should seem, unfit the ear for judging | 
5 of the comparative positions of sounding bo- = | 
Rn” must conclude, chat che ear is incapable. of 
7. ” any angular variation, arising from 
"=. 5 tte situations of sounding bodies i in respect 


DZ itself: seeing the pulzes, proceeding from 
Wo 1 any e of zuch bodies any how. disposed, he, 


= 85 5 : are forced, by, the construction of dhe auditory | 
3 by organ, to. strike the sensorium under a given 


— 


. for, ultimately they. all move parallel ta 
„ right line — The impossibility of er. 4 
analogy, shews 


— 


— 


ꝓꝑ—p i in order to discover a A 
EE investigating the di ulty, -... hs 


* 


I The great sensbility of the eat is, in my 
. | Fallgment, the real cause of the phenomenon, | E 


2 
"* 72 
* 


in distinguishing: the difference of two 30 


that Are known to be nearly equsl in force; 
bec ure the truth of my opinion rests on this? 
mental fact. The want of a sure metho lt 
omentum of the air when _ 

agitated. by a wibrating body, with the ame 


of. measuring the m ö 


Certainty that the angles between rays of light 


are measured, appears to be the reason why = 
he accuracy in question is 80 generally over. 
looled. But though it seems very difficult to 
give a general rule for measuring magnitudes 
off this description, the following experiment — 
proves, in a very satisfactory manner, What a 


But it will be proper io say something, in the 
firs place, respeeting the accuracy of this organ 


pbich constitutes the: topic of che present emay. 


\ 
7 


. x faculty the sense of hearing 18. — A bolt, 


_ driven, by a spring against a fixed piece of metal, 
may be 


ade to produce a succession of strokes = 
of equal force; consequentiy the -concugsions 


given to the air, by any two of these strokes, 


- will also be equal; and will therefore occasion 
like effects on the same ear, placed at equal 


distances from the prinz. "the tente of the; _ 


'F; caused an instrument of che preceding te. . 


bcription to be struck repeatedly at the” dis- 


U 


| of: 40 feet from my ear, care being taken 
to place it it in the axis of e N er = 


; 72 
* * 
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a 


| * in che same right © Ane 
cometimes 6% er ſioibor) from me, at other 
times two feet nearer to my person: and I could 
r. distinguish distances thus varied. The 
7 ge of the sound, or the distance at which it 
oeased to be-audible; was 240 feet, or six times 
the interval made use of in the experiment. 
The sound which 1 employed was therefore of 
a moderate foree, and perhaps the interval was 
2 shitable one, being neither too great nor too 
little a part» of the whole range. It appears 
8 that a good ear will discover a percep- 
tible difference in the forces of two S 
dsounds; the one of which" moves: through ode 
sixth part of its whole range; and the other 
through a space which differs pm the distance 
of the former only the 1 20th. part of the range 
en to them both. The foregoing instance 
affords a remarkable proof of the car's accuracy 
in comparing slight variations in the momi ta 
gs sounds; and I have reason to "believe" that 
the delicacy of my organs; in this respect, sur- 
Passes the medium of sensibility; for, some ears 
which were tried in the same manner, did not 
perceive the effect in question, until the instru- 
ment had been moved four feet, or the 60th. 
part of my range. But either instance furnishes 5 
e e ET for ths ems; 85 nd 
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his che human ear to be very, ele «judge : 
L da an eee LATE EAT I = 
The nice faculty of ae eib acts 7, 
neatly equal in force amongst themselves, being 5 


established by the preceding experiment, it is 


to be applied in the next place to explain the 
: phenomenon! we are treating f.. When ve 
find that successive parts of ihe sam Ts 
- preserve their force © or loudness hi; 559 
we are taugbt by experience to o Coneclude, chat 
5 the: sounding body _— ü 
from us unchanged 


serves its * 
on the contrary, whe 


uccessive parts of bat same sound grow fron 


; 8 itsceag ee 16, | 
7 = lengthened * accordingly, by changing the 


ans to be f 


5 or 1 we know with equal certainty, that 


bet wee en our ears and the 
or the most part, 5 chortened 


ce of the heater or of the sounding body, Ex. 
pe ience also teaches men to use the same niecty = 
of perception, in ascertaining the positions of 50% 


norous objects with respect to their own benen: 


In order te illestrate this question, it Will be 


. proper to begin with a simple example. Suppose 

then a -s6unding"*body,” situated towards the 

: front of the hearer, to le in the horizontal 

| inning of this essdy, os 

7 laced on one Aide of the right line, 

e which bizeets the axis of hearing at right angles: . - 
” bor it instance, let it FS, to the” ns * of it. 


plane, mentioned in the be 


05 


Es 
1:12 


* 


| 4 take for granted, whit 4 
will : rol wn namely, t 
pulses of air, proceeding Jags tho: bee 
e will strike the rig 
towards i it, more forcibly, "than 78 left, ES Ales 
circumstances, two cotemporary currents 
the same sound will, strike che e 
s of his head, at che same time 
omenta: en eee e 4 * 
ment ofthe. incidents; and the Vemsibility in 


— 


mne enables Ty gs with cer 


nt cases e E.-OCC 3 n the c 
1 which. be he: has bee convinced. 

his eyes and. hands, that 
wenge e in con Stanly. made on 
_ ear; which is turned e iche sound 

re. draws: 

in those cases INT he is not honed jaw 
evidence. of sight and touch; In this manner 


„een acquites a practical rule, which, like | 
; Wine; Fonwed. in; infancy, . 


L 


ene See while. e 0 

nsture of it. Some of my readers may zuspest: 

that on the present theory, tog murh influence of 
is ascribed to expert e aan such a 5 et 
: cion would in my opinion be 


ir r practical maxim, hi 
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as 3" aye mas 


prove the mote powerful 
of the two : Juanes, "therefore, is not u sure 
indication of proximity Tg 
nde at an age 


2 
of ia table bars 

ound, and almost every one falls ale 88 1 
Arg the: first time he Mears the 50 
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instance, y, means af in. 
he other senses, it Will. 
> Not x wy "the. Same aids: as: often " 
= 7 5 6 aulit can. dee with arantge; 7 it will therefore, 


Is 


= led 4! prov 15 d the e, of air, proceec 83 . 
5 e a sdunding body placed not directly be i 
l fore or: behind the hearer, can he proved to; u 5 

= h a greater r force. on one of his ears than © | 7 
. "re other. I am apprized that this zuppectien = 2 
WE Im: _ fn: aa oy the. prevailing. thee r 


3% 


2 


= ub ich, d 


LEE ep lses. 5 Grows: Som every. poj 4 

. in the circumference. of an obstacle tow 5 

. ond that iment. But this „ 

: „ appears 10 k "i mathematical c cone ion rather, 

5 OS = facts. it e better fitted Jo. 5 
5 nuter parts of a phyzical enquiry; "The "+ 
LE properties of a, perfectly. elastie fluid 
5 apply to the atmospf re without excep> - 

WE ; ich: is. not unfre- NF 
5 5 FR. 5 5 uent, seems 10 prove e deciaively, that. the 5 
EE ob, 888 moye Pres: 10 the ais of beer. 5 

x! on. ch opposes ee to their 3 | 
- » _ .happento address yourself in an 0 n area to a2 
EEO bpersoh who, bas che misfortune of being deaf on 85 | 
. one side, having your mouth directed to. his 
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bst the Kolbe entities uy wy 
it reflected from another quarter. Les btb, i 
de ne next Place; advance in u figbt line 3 | 
_ diculir tothe side of the building, and eee 
in a short tine lose the echo, and” recognize ths 
original sod. Pettis it may be ins en 
that ibis change will not be observabfe before 
a vight line, drawn fro: Fin bf the Na 
0 bet ditg ody „barely toudhes the: toß 
Bf "*the"Udifice? but this süpposltibn, Which ids 
rue delt Spptted 0 ie Phenemena of has 
Ab we, not Pefeficit bn in ee ee 
Fot 4e oem l bund Hheeb# with ititerruption; 

| tho! püllses wbibb Pas fiearéßt the e obstrueting 

— Body Proptgate themselves“ atresif into the uff 

- Ying dn ine conttary side of: the impediment; | 
b incaiis of the lateral compi nicatien f mol! 
tion; on which account, #b intercepted sc] 

' reciirs' at: a less distance fromthe obstacle; than | 
Hi Which à geümetrit dulce to th 
ent, by Atcbilg the right Hine 

8 the way, WE may e observe, that che pr principe 


7 


: bien. Signor Venturi has lately denominated 
ile lateral einkdtiſcation of *nbtfon 10 Haide 
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Phænomena of ul as to render quometrical = 
apeculations on the subject in a great measure 

useless. Fot ibstanco} if; a loſty obstsele mers 155 
pose itself betocen a sounding body placed at 
the fogt of ii land person -standing gt ay 
__ Giotayee on the | pppoite side, acagrding to geo 
metry; hie will nat be able to percbide any so“j, 
ſtom it, because the pulses which: zhould- strike 
bis car wäthleffett, ill be neee ee 
Ptogress by that iobstacle; on the-contrary, Ae . 
are eonvisted by experience that he will hear | 

: it, note indeed id the trus direction, but. anf it 

proceeded from som plates eee Abo 

impediment. Sound, itherefore, is propagated in 

a2 manner which neither coincides rith the com- 

monly feceived theosy relativenio dhe rs ee 

| nor with the phænomena of udo on the 

- ether hand; it sem to: follow d law, chat may 

be said to form u medium between the two. © 

The consequences cob interrupting che pulse 

of sdund, as welb as the lateral rommunication 

of motion being nor explained, the topit of the 

esay may be resümtd. The) angexed. igen 

will be found of use in explaiting the -phenos, 

mena which arise from the pulses of sound being 

: obstructed by the hearets head, as they move in 

. "Ow -borizontal plane passing through his cars; _ — 
„ te be . ba 
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4 aer more complex one that cmprizes the: a 
+ of elevation, along with the horizontal distance 
=. 6 m the axis of hearing. When the sonorous 


Object: stands directly in front of the hearer, the 
emicircle ACB may be supposed to repre- 
cent the horizontal section of his bead, passing 

5 through the places of the cars E and F, and 

E the: axis of hearing EF 5 alto let Gi bei the 

=. [oor of the s0unding 1 body, Which, according 
= Fo io the conditions of the! ce, lies in the plane 

* 5 Ack produced, and: likeuise in the right 

1 line 68, which bisecta EE at fight W 

= ©} _ _ * geeing: then EF is bisectetl by the pe 
gr.tleular 86, ihe arch ECF is dic bead 

LT 5 by the same in the point C. Draw LGF GK, 

8 5 5 | 10 touch be circle in T's and P, then n will the 

dae RG, and F be equal. Now al 

der pulses Which do not move in right lines, 

3 ontained in the angles TGS and 88 Pf 

off without touching the circle; congequents | 

N 'h they add nothing to the sound impresset on 

the ears by the body placed at G. Whether the 

- ws; E and F be supposed to e ares 

10 and GP. or without them. But the 

ame number of Pulses equal in 1 will fall | 

| in a given time, and in similar directions, os 

ite arcs TEC and CFP as: well as, j 

| Þ > 4 the ears situated at E and F; and it is e, 

1 ne, dt Ah same e Twi Ot: * 
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1 equal. and similar solide, „ upon "0 
the, equal; and -8imilar planes, BOS and xx Th 1 
C86; Now sound, though jt be formed in the E 
ears, is very much increak 


ed by the vibrations 

8 excited in the contiguoùs parts of: the. head. by. 

| the. pulses which, fall upon them, as I shall en- 
deavour to prove hereafter; therefore, as often as 
che two portions of the head, which are sepa- 

br rated by the vertical plane perpendicular to the 

axis of hearing, are equally. agitated by the pulses 
of the same sound, the ears are also equally affected. 
from the same. cause; which never happens, as we : E 
learn from the testimony of the other. SENSES, — 
unless the sounding body be plated. some here — 
in the right line that bisects the axis of hearing 
att right angles. In this manner men are taught 
by experience to draw. a general inference from 
a general observation; they therefore conclude 
a body to be situated directly befote or behind 

1 eie persons, as often as the sound of. it strikes : 
both their, ears, with equal forces. 5 The preced- 
ing demonstration. elucidates the case of direct 
hearing, as far as this can be done by the assistance 
of a diagram; but the perception which deter- 
mines the place of a sounding body to be in front 
of the hearer or behind him, requires a Separate 
investigation; 2 and 1 shall endeavour i in the next _ 
place to ascertain the cause of 3 it, » by the follow: 
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| \bys or le lin ging = 
Tube head is a vongitivezolid;and 5 : 
Impuldes made on it hy sounds much more eq ,] 
uttely thay men generally itiagine. This 8ensibilia 
ty ts strongest in the auditory passages, and next to 
them in cheparts immediately. adjacent to the ears: 
neveriheless it diffuses itself more or less perfectly = 
oyer the face; forehead, and temples,” as well s 
all che external teguments of the skull. The 
densation in question being of but litile use in- 
_ deperident of its connection wich hearing; we 
for che most part mistake its true situation and 
teſer it to the organs of this sense, unless some 
8 eircumstance, resembling the succeeding en- 1 
 { periment, shouſd happen to discover the bature 
of it 10 us, If any one will take the pains 10 
. Uove | the orifices of his ears with wet paper, 5 
and will hold two sſender rods of wood to his 
forehead or to one of his temples, taking cate to 
© kay the ends which are in contract with the skin . 
beparated by a mall intervaliand let another person 
at the same time touch the opposite ends of che rods 
with two watches, one of which\does notmove: the 
= beats of the active watch will immediately Pass | 
= long the stick, and make a sensible impression 
„ spot where its other extremity rests; 
which proves, that the bones of the head do not 
imply conduct sounds to the auditory _ 
| but that the external teguments of this member 2 
_ also assist in e the ts ge oak sound 


; 


_—_ the Potion of Sonorous As 6 % 


8 by their sehtibility. The same apparatus may NE | 
be used to shew, that all parts of the head are 
not equally alive to the impulses of sounds; for 

a stick, which is of a proper length to impress 
uke beats of a watch very faintly on the ear and 
Parts adjacent, will. proye too long to produce 85 
the same effect on the forehead, which is never- 
theless: much more exquigite, in its, elite 28 | 


the back: part of the head. 


The phænomena of 5 . remain 


6 be explained; which case occurs as often_a 


the sounding body is situated in the. e . 
ä plane, but not in the right line that bisects the 


axis of hearing at right angles. Let M be che 


8 place of the sounding body, and dra MO 40 


the centre of the circle ; also let QC. bisect 


. At: ECF, and take OG in it equal 0 
: : als draw. WM, MR, S. GI. tan- 
= = to. the circle. be Now. suppose 4 sound 5 
5 equal to that at. M, to proceed from G, then | 
the latter would have the same effect on the 5 


- arc TCP. that the, former hey on WDR, be- 


f 
1 


| rant relative ths points NM ls Ts Gs - 
00 eeding from G is a cage. of di- ” 
. hearing, consequently , the ears placed at E 5 
and F receive: equal i impressions from it, which | 
> lat. on, hs 2 


: the sound p 


LIES 


* 9 
"0 


=: 61 on the | 
For though ther: orces ke 4 the- b 
= arcs, TCP, WDR are equal, they do not fall 
cgually on the circle in respect to the points E 
and F, Which represent the ears; the sound 
EE. _ therefore coming from M strikes tliese organs 
C 15 5 with unequal „ as 1 8 1 inferred. DE 
E bon me VVV z 
What T have fart now Gembalt ated” by hi bs 
=: 2655 a semicircle may be said with equal j justice 4 - 
=: any solid, such as the human head, that can be 
mien vertically into two equal and similar 
5 portions by the plane, to Which the axis of hear- 
ing is perpendicular. This assertion is too evi- | 
| L | 1 5 dent to need a laboured demotstration. Tt was | 
observed in à former part of this paper, chat if 
5 a person stop one of his ears, and bold à watch 
ʒM5 Hearth? close room, he will + hear tlie sound 
ES ol it in the direction of the open ear by reflec- 
5 51 tion, which eircumstance may be euffbient to 
establich che truth of ihe preceding theory : but, 
In örder to diversify” the proof, che e 
experiment was tried. 1 took à wooden fork 
made of a stick of ash, Which was oplit ö 
than two-thirds of its length for the purpose; 
| tlie points 6f *the two branches turned: inwards, 175 
uncl were placed at 2 proper distane to feceive 
r head between them 5 "2 Watch was chen $US= 
1 1 | f ente upon the haft, or undivided * part of the 
. 5 TAR 1 5 72 which 285 ends of the brakehes were 


0 * 


. the + Prin Wegen Ballard 5627 1 


"As into contact witle two plugs of: vet 7 : 
pager that closed my ears 3) in--goneeguenge; f LE 


Which I. made the fallouing conalusive rem 


Wen boch peine e with * borces an 8 e 5 
direeuy before me ir am » eee e . 


as the pressure of one of the poin inis was aug 


mented, the sound seemed to quit its station in 
rant of me; and to incline towards that side 
where the greater force was applied: et, k 
. using anly one branch of the for, _ 
that an increase of the pressure increased the 

effect of the zame sound. The two cases of 5 
Horizontal hearing being by this time pretty 3 
it id necessary to change the 


„ | 
5 subject, that the method hereby ve judge of 


eleuation by the ear may be examined in its turn: 

For this purpose, 5ypposd a right line to join 
he centre of the axis 

of hearing; also conceive.a plane. 9 pass through : _ 
ch the same Fight line is 
perpendicular. Then it is evident that all tibe 
- pales, Which are impresssd by the! zonorous 


the sonorous object, and thi 


the ame centre, to 


e on the head, must fall on that part of it 


which lies between the plane and the place ß 
Gm consequently that portion of the head 
is the seat of the ation excited hy the sonorous 
object: because thechead is a senfitive solid, and 


1 of 3 r the im- 
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AO On ths Method 2f judging” 5 the Ear . 
pulses of sounds. Seeing now we are led, 


'Þ by a delicate sort of touch, what part of the head 
is affected by the strokes of the sonorous. object, 
and are at the same time well acquainted wich 
the form of this member of the human body, we 
judge accurately what is the situation of the 

excited portion of it, relative to the centre of 


the axis of bearing : in consequence of this judg- 


ment, we also determine the position of the plane 
| last mentioned, which forms the base of the por- 


tion under neee 0 n on GOP 13 
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But the right line which: oins los Ale _ 


ho. the axis of heating and the sonorous body, 
bl points: out the direction of the sound, which line 
is perpendiculer to the given plane in @ given 
> point; for which reaso 
or, in other words, the direction of the sound in 
respect of fixed points in the hearer's: head is 
determined: and this is done with a degree of 
accuracy, which 1 believe very few people are 


n it is given in position: 


aware of. In order to satisfy my own - -cyriqsity | 
on the subject, I tried an Ned © view 
to discover what 4s the least 50 ns! 

2 given sound from the el 


- ofhearing; supposing the deviation to he measured 
by an are of the horizon; and I found the 5 


comprehended by this perpendicular, and the 


_— 88 ae e N degrees, | LE” 
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The: experiment vas tried in an open 
prevent the intrusion of reflected sounds as much. 
a5. possible. Tbe instrument 


made ute of was 
that which ha s been already deseribed, 48 consist - 
ing of a bolt driven by a spring against a metal 

button; and th E distance from wy person to this 
N sounding body was kept equal 0 Torly feet, in . 
_ the different parts 'of the experim 1 89 1 86% 
discovered, by the assistance of the appa- 
ratus, that the least sensible be fe elevation 
above the horizontal plane, was not more 


15 ten degrees at the last mentioned distance; the + 


soundigg. body being placed in the vertical Plane, 
to which the axis of hearing is perpendicular. 
But the fore going. observations are not to 


— adopted and used as fixed rules, for much 


ds on the cr 


dieße parative sensibility of ch 


auditory organ in different persons; and an alter- 


ation in the force of A sound will, "Withour doubt, 
make 4 consfdetable change in ibe result of we 
| Expetiment I on elevation: T because 1 Have 5 

: served, that the*feeble sound of a distant wach 
though sufficient to new whether it came from 
my fight” or left band, was too! weak to point 
out its situstion, re relatiye | to the horizontal plane 

5 passing through my 1EAc . This imperfection in in 
the sense of hkaring, if it may be called one, is 
in all probability owing to the x want'of Leib, 
5 in the PPE Ry. of we: head and loyer FR = 


_ 


4+ 


= 


£8 
. 


do n 


Perceiving .impulses of feeble. sounds.... 77 
faculty, of hearing whi 
vestigating, betr rays men u 
_ EE into errors, that appear the more surpriz- 


minen the ears with 'the greatest confidence. 
he theory of these deceptions will therefore 


=: a proper sup supplement to this essay. Men- 
1 ; been already made of the zudden c 

© 8 ; 5 8 ction. of a 

2 ' gopnd, as. 300n as. the direct communication with 


V1 


ention. 0 fa loſty, obatacle, proyi 
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extent Which is adapted. to its own 
and not to those of the 


attention ; and the similarity of effect Which 
: connects it with yentriloquism, . convinces mie 
_ every. time 1 hear it, that what we. know to 
be the cause in one instance is also the caugein 
I mean that the echo reaches the car, 
While pA e sound is intercepted by acer. 
_ dent in the case of the bells, but by art in FE 1 
case of the ventriloquist. In order that be 
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chis uncommon talent may be poi out wi „ 
_ the greater-clearness, it will be proper to describe ” * = 
certain circumstances that take place in the aeckt 
5. of speaking, because the skill of the vents. - — 
Juist scems to consist in a peculiar management 


of them. Articulation i Is the art of modifying - = 


sound of the larynx, by the assistance of the 1 — 


cavity of che mouth, the-tongue,/teeth, and lips. 


different vibrations, which are excited bßß 
the joint operation of the several organs in 
action, pass along the bones and eariilages, 
dom ihe parts in motion to 1228 * teg 

ments of the head, 


72 


8 Aa succession of 3 


to the contiguou air, 0 wee 5 
the superior moiety of ker's body imo ah | 5 
extensipe eat of sound, contrary © to general! 
opinion, which eupposes the passatze of the voice 
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to be confined. o the opening f tbe . 
There are but few persons, I imagine, Who Have 
not some time or other vitnessed an incident, 
Which $hews the vulgar notion to be erroneous j in 
* For if a man Standing i ina close 


mz apartment should happen to apply his face to a 
5 loop-hole, or narrow window; in order to = 
to some person in the open air, a by-starider- in 


the room with him will hear his voice, not indeed 


Ain its natural tone, but as if it were smothered by 


being forced to issue from à hollow case; but 
the circumstance of his words. being heard dis. | 
| Gnetly, by one who cannot receive ihem from . 
his mouth, proves the vibrations requisite for 
their Production to be conveyed "through the 
solid parts of the speaker 's body, agreeably 10 
_ the preceding assertion. The reason why we 
generally conclude che voice 10 be confined | to 


tlie opening of the mouth, appears to be this. 


Those pulses which. escape fram ihe aperture are 
ihe strongest, they therefore surpass the weaker 
vibrations of the contiguous paris; for when 2 
number of sounds moving in different: directions 
_ (8rikes the ear at the same instant, the hearer does 


not notice their several places, but refers all of 
tem to the quarter in which ihe męst powerful © 1 
is perceived. For instance, when à man stands 
at a sufficient distance from an extensive obstacle, 
bis words are answered by an echo; but let him 
5 wake a 3 daninterrupted noise, Mer BR: ner F 


x ; ; 


"the Petition, 


2 
W 


EL any body near bim Hears two: 0;voiges 188 | 
HY Continues, but, as spon as the noize « ce: 
"= perceived. This does not happen | 


= E one begins the moment the other; ends; | 


CE WO, 


t 


bs reflected sound being the weaker of. the tw 
it is smothered by th: 


at which precedes it. 4 


re eflected sounds are amathered 
pale z, 

not recognized by the sar, their, effects do not 
die away unnoticed: for the. Teverberated. pulges 
- mingle with those. which eome e immediately. from - 


y their princls | 
t though. the. places. of such $qunds Are 


"3 4 
4, 1 N 


> \ S 


| tion, which, without their interference, would be 


1 
2 


ess compounded. . oY This is the reason hy the 
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une musical instrument bas one tone in a close 
chamber, where its notes undergo 3 multi- 


_ plicity. of. rever . and angt ther 4 in the 


open air, ee i [ ctions are fe in com R 


— E 


. e een od die at” DAE. 2. . 
"Bat it i is tim e „ ine pre 20 ing fe ts to 
9 55 1 — subject in bands a and it will be proper -to begin | 
Vith a familiar example. When an var 
dresses an audience i in a lofty and ap 

| his. voice 95 I reflected. from. every 
3 apartment, of. hi | resent are made sen- 
= We by the c 8 onfused., noise. that-fills... up. every. 
= Pays Kok his discourse l an ere heler GVELY. On, 
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We have seen in what manner Secondary * : 
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the sounding body, and thereby alter the sensa- 
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EY on l 1 hod 1 b 55 the be, 
knows the true place of che ppeaker, bec: Wel 

Voice is the prevailing sound at the time. But 
were it possible to prevent his words from reach - 
ing any dne of the audience direetly, What then 


would follow? Undoubtedly a complete case of | 


ee”; / Yentriloquizm would be the consequence, and 


the person 30 circutnstaneed would trans 
drator, in his own mind, to the place of the prin= 
ipal echo, 'which would perform the part of the 
prevailing sound at the instant. This he would 
- be obligett to do, because the human judgment 
is bound, by the dictates of experience, to 8 
dhe person as inseparable from the voice; 


If / The deception in question would be , 


being produced by the same concurrence of causes 
Which makes a peal of bells, -Situateld i ins valley, 


seem to change Plate in the opinion of a traveller. 


nis the 'busiitess of a 5 to ahve bis 


e ; 420 it vil be readily 1 Eat ke 
has 2 zubtle sense, highly cbrreeted by experience, 
to manage, on which ace ount the judgment must 
be chested a8 well as the ear. This NETS 
- accompliched by making the puls „constitating 
ks words, strike the heads of his besrers, 'n not in 


He mutt therefore know how to disguise te ue. 
direction of his voice, because the artifice will 
e him an aaa idee amor any 


> 


rt the 


- the right lines that join "their persons and His, 
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© the Pagition of +. 
- echa 85 chuses in the place of it. But the u- 
perior part of che human body has been already 


proved to form an extensive seat of sound, from 
every point of which: the two pulses are repelled. 


as if they diverged from a common centre. This 


is the reason why. people, who Speak in the usual | 


ways, cannot conceal the direction of their voices, 


which in reality fly off towards all points at the. 
same instant. The ventrilequist therefore, by 


some means or other, acquires the difficult habit . 
of contracting the field of sound within the com- 


pass of his lips, which enables him, to confine = 
_ therail path of bis voice to narrow limita. Far 

be, who is master of the art, has nothing to do 
dut to place his mouth obliquely to the. company > 


and to dart his words, if I may use the expres. 
sion, against an opposing object, whence they 
vill be reflected immediately, 80. as to strike the 
_ ears of the audience from an unexpected quarter, 

in consequence of which the reflector will ap- 


peer to be the speaker. Nature zeems to fix no 
|  - hounds te this kind of deceptions, only care must 


be taken nat to let the path of the direct pulses 


pass 100 near the head of the perzon who f is to be 
played upon; for, if a line joining the exhibitor's s 


mouth and the reflecting body approach one of 


1 bis ears too nearly, the divergency of the Pulse: 5 f 


vill make him perceive the FS: kool: 


. ee W „ 


wy Onthe Method 4 75 ure Ha the 25. | 
The only ventriloquist I ever attended, A 


5 b in strict conformity to the preceding theory of 
= . this curious paradox i in the science of acountics.. 


8 8 


His audience was arranged in two opposite lines, 
corresponding to the two sides of a ä 5 
room. The benches on which they were seated 
1 © nas from one end of the place to the middle 
= of it, the other part remaining unoccupied. The | 
A feats exhibited by him were the three following. 
1 5 First; he made bis voice come from behind his 
aAaaaucdience, but ie, never seemed to proceed from 
any part of the wall, near the heads of the 5 
=: 5 pee on the tontrary, it was always oY - 
klezsembling the voice of a child, who seemed'to 
» 5 be under the benches. He stood during the time 
of speaking in a stooping posture, having his 
mwmami-outh turned towards the place from which the 
85 souncdl issued; 80 that the line] joining his lips and 
the reflecting object, did not approach the ears 
of the dompany. Second: advancing into "the . 
vacant part of the room, „ and turning his back to 
the audience, he made a variety of noises, that 
seemed to proceed from an open cußboard Which 
. stood directly before him, at the distance of two 
 __ - or three yards. Third: he placed an ene! 5 
1 das cup on the hands of bis hearers, and then 
 - - - Imifated the cries of a child confined in it. His 
3 5 method of doing it was this; the upper part of 
1 FT. - ee Wer arm laid close along his age 1 then 
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| = Hof 9 dane 7 8 Sonora Bo Jt 66. 
b below the elbow was kept i in am lers 3 


position with the hand turned downwards, which 


was done by the operator himself. Alter taking f = 
these prepatatory steps, the man bent his-hody: 
1 in a situation which: presented the 


Profile of bis face nearly to the front of his 1 8 = 
_ bearer, vhilst his mouth pointed to the cup in 
vhich posture he copied the voice af a confineec 


child 50 completely, that three positions of the 


lass were easily distinguished by as many diffe- 12 5 
rent tones, viz. when he pressed che mouih of the 


up; close against the palm, when one edge of it 

was elevated, and when the vessel was held near 
the hand but did not touch it. The second and c 
third instances of ventriloquism afford strong | 
proofs, that this delusive talent is nothing. more - 


- than the art of substituting an echo for the pri- 


EY sound; for, besides the change perceivable 5 


in the Aire etien of the voice, it was found to 


be blended with a variety of secondary sounds; 


such as we know by experience are produced as 


often as a noise of any kind issues from a cavity. 
| have already made some remarks on this spe- 5 
.cies of knowledge; but i it would be i Improper to : 
dismiss the subject without noticingi the accu- 


© Tacy, with which the ear recognizes the finer i. 
Pronto of sounds, and their causes. 1 


have frequently observed, that a certain waterfall 5 


5 : makes a Hatter and wed noise when the e = 
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b. Smith, author or the Lern Hirmô⸗ „ 
nies „ takes for granted in bis theory ok com- . 
0 sounds, that the pulse Which proceed at 
the same time From a number Uf sounding bodies, 


* 


do not clash, ot 'obvtruct” one another, in their 28 - 
Passage through * the air. "According to this by= Lo 
potberis, each bet, of any number of cotempo 


rary sets of pulses, strikes the ear vithout being „ 
confounded wich the rest; in consequen 5 | 
Which, any number of sounds may be distipetly c 
3 at the zame time. On this supposition, „ 
a compound sountl is a sensation rendered vari- 
able by the irregular manner in wich the pulses : . | 


of the constituent sounds succeedl to one another. 1 | 


For, if the intervals of time *between two SUCCEs- 
sive pulses of one of the constituent sounds be 


not equal to ibe game intervals belonging tothe 1 
hich accompany it, the secon- 0 


sound or sounds 
dary intervals, or mall parts of time separating the 
_ pulzes which fall in suecession on the car, will 


vary in magnitude; in the same manner that the 
aer between the'figures 15 255 the face of LY 
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0 dag of Compound Soutds, | 
| barometer and i its nonius vary, none on the glide 1 85 
- Coinciding with'thoze on the fixed plate excepting > 
the highest and lowest. T have chosen this fa. 


- miliar- instfumefit to illustrate "Dr: Sinith's me- 5 
thod of explaining the physical cause of com- 


pound soοn 


The sketch ;whigh I have exhibited of 


'B 


2 number of si 


Ky HY 


aut suffering any interruption/in/thein motions. 
from the interference of their Pulses. But a le ae 
N valor on sound rejects this axiom in Harmonics 


tical. A Rs and substitu 


the D follo 5 ing theory. of f.compound sounds in the 
room of. ts, If two, musieal strings, differing i in 


their times es of Vibration, happen to vibrate in 
cone gert, they do, not occasion tio distinct sound "= 
1 e, Opinion. of this gentleman, because be 
agitate the air in conjunction 3. conses 
ently, che pulses, Which one of them 5 
ally. form in an undisturbed atmosphere, must 
. clash with those which the other 
string would produce in similar circuinstances; 
Hence the waves of air belonging to both strings 
are interrupted i in their natura dat, and are 
compelled. * Heir: mn inte 6 


ds; because it affords a visible exam- 
ple of a cycle of pulses, ene to his notion 


al the guhicet: | ty” Try 40111855 e } a7 


th.s by pothesis shews, ihat he allowed that : 5 
ple sounds might enist in can. 
e e stinct er. with 


4 
i . 


1 - 


ov ene it possible for à number of a 1% 


acquire sensible properties peculiarx to itself, and 


of its elements, some of: which are incompatible _ 
with the qualitic: of an individual. On ithis 


5 . EAT 8 nl ps 
7 Sb + eg 2g Gi eros SOS e 67762 
** F . 


Pulses constituting a single sound in the place of 
_ <w9.(ii!Dhis sqund is of a perukut kind; For, the 
Pulses of which it consists, are separated by; 3 
Se intervals of time, amd disposed in cycles. 
The merit uf the preceding theory, when com- 
Paradoith DriSmith's hypothesis, must be ascer. 
tainell by cantrasting it with u variety uf facts, 
Which ane furnisher by: the -phenomeim of com- 
pound sounds, and: make a part of every man's 
experiente. For; if it be found upon examina- 
_ tion to be tepugnant to these facts, it will prove 
| Incanzistent with nature, and cannot fail of dis- 


appointing the inventor's expectations. 


? form. but one, the compound would - 


at the tame time lose che distinguishing characters 


_ Wppoaition, : the presence of tbe constituem 
aounds could; not be detected „ 
nelly created being: on the contrary, an ekpe- 
rimental process would be required to analyse 
every; compound sound the fi time; it! attracted - 
a man's attention, for the tame reason that a 
chemist finds it necessary to analyse a substance 
wih Which 5 ee eee 
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term . in a physical se 1 as 


nuit any intimate union of bodies or the powers 


of bodies; and the introduction of the term. into 
language proves the existence of the principle in 
natute, or more properly in the human mind. 
For, when a number of agents act in conjunc- 
tion upon one of the senses, we have two ways 
of conceiving their mode of operation. If the 
entible effects of each agent be distinctly per- 
ceived, we attribute a separate action to every 
member of the assemblage, and call the aggre- 
gate a mixture: this is the conclusion of a per- 
son who tastes an infusion of pepper in vinegar. 
On the other hand, when we know that certain 


agents are present without being able to recog- 


nige their distinguishing powers, in the room of 
which we find qualities of a different description, 
we pronounce the aggregate to be in a state of 
coalescence. This is the situation of the che- 
mist, who tastes common salt, hut cannot perceive | 
the presence of soda and the muriatic acid: It 
is my business then to prove compound sounds 5 
to be mixtures, not aggregates by coalescence. . 
This 1 sball endeavour to do, by shewing that 
| they have properties which belong not io indi- 
. viduals, such as a number of tones, a variety 1 I 


Dn Assen and several sets of pulses. 


First, the tones of a flute and violin are as dis- 5 
N tinct to SENSE as any two things can be when they, : 


| Hyg of bene Sounds, 5 5 857 : 


are iotnded separately; and 1 app al to wont 3 5 
experience to determine, if they are not equally - 
distinct when heard in concert. Taking it fr 

| Frinted that the answer will be in the affirmative, 
I pronounce the aggregate 'to be 4 mixture 'of 


sounds in one case. ' Seconidly, if a violin 80 


lative positions of the two instruments, which 
e aggregate to have two co 


making che ex 


compound be occasioned by ar | 
strings with the former, having one lin tlie 
Set i in unison with each one in the prereding Goes 
many sets of pulses itt an agr. 


| avthay-aggregats-comaine"elemenits;"beakuas no” 
string whatever is in unison with a concord or 


discord. Lastly, if it were possible fot sonde 


to coalesce, men would never hear any bing 
more than one noise at one time: The general 


hum would have varied perpetually from the ex 
tinctioncof existing sounds, and the intrusion of 


a fri ones; but the human mind would 3 | 


3 * 


| rer, and à flute be heard at 
gat ne kühe in an oblique situation, the person 
2 circumstanced' is able to determine tlie re- 


directions. It is therefore a mixture of sounds, 
not a single sound. Thirdiy 1 have found by 

periment, that auy number of m 
sien strings may be made to vibrate hy a c 
Pound sound acting upon chen provided this! 
am equal numb er of 3 


timetital preef amen are as” 


7 
1 
| 


E 


5 conveying. the complex sensa 


common e 


ame proposition ta be 


5 and- zegress being e in 
single vibration: second, a - mo 
” Ideas —_ he! © twoc'pi 
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mound Sound 

had, no conception 80 190 agtemporary, a 
because the ear being in that cate incapable of 
: the idea, of | 
auch ein existence would bave transgreazed we 

sphere ef human knowledge, The preceding. 

 axrguipents/are drawn, far ihe most part, from 
iance ;. and. they shew,, that the = 


free passage of cotemporary sounds. through the 


f air may..be.cafely admitted as an ax iom in har; 


monies. L.shall. eee to. ror Hg | 
_ trime of forces, OO, He 9 2 SEO! : zo with . 
e al tg pt hs n 480; atmos- 

Pbhores andthe mature of area“ peltes arg Gü- 5 
many exklained in elementar hooks/ of hat ura 
Pphiöοñh , ˖＋ ball, for bis a0, enn erate 

nl N fei yarieulargdhe, rovollection;of w] which, 
wil he und de ful vf et e nit 
2 KOFOSIRION: TE we: comigudus panicles of 
an which, end nue Ons won 5 


——— carries d ——— . 
distance from the sounding: body „ and after ward, 85 
brings them towards it again, both the progress” | | 


fx Sage bes. 
' PROPOSITION II. Both e 


laüve motions, are greatest amongst thi Ss — 
cles Whieh are neatest che sgunding body, ant! 
they diminisb as. the distance from that body in- 5 
creates, but, in all cases, the change of places 
too small to be perceived by the eat, on which 


_ aechunt every Partiele preserves a fixed position 


in rexpeet of, his organ and its connections. 
For each corpuscle is confined within the cir 

cumſerence ofa physical right hne, the diameter of 
Weh in deserainea by its own absolute motions 
PEorOsH TIN III. If o sounding bodies 


affonding different notas, act in conjunotĩom upor 


0 of two right 


Unes of similar particles connectingthem with it, 
this particle will be urged at 


tben the contiguous partiele V, placed in SA; 
Vill approach to, and recede fron & more fre. 


quently than W; vimilarly placed in TA, 5y 
Prop. I. 2 conivequently the force of V een . 
A will vary in a. quicker manner thaw'the fofre 
of W upon 4 bus this 'variation"ef ane = 


ng 
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at the same instant is 

dhe direutiom of chase lines, by een 5 
am inconstant ratio- Ba STM 
For, let the particle Abourjed/bribencites De» 

| sound, in the line 8A, : and by the graver, in the 

the line TA (vide fig-'2, plate q. page 636.0 


655 : ien) of enges a 5 : fo 


umited in time; beca - evidently begins 
and ends with the cycle of de vibratous of the 


_ [ounding bodies; JJ 
ROS HTI IV. Thexoalectthcerof2rwe 

_ $6inds is“ im posgble en mechanics principles? oh 
Fer, suppose the thing Possible f chen the cba. 
leseence of tu. sds ret 


quires,” that a particle 
of air should possess a motion; compoutided: of 


thei motions? which the two sdunding bodies 


would zmpart-tocit separately; and that this com. 
pound motion skould act in a given right line, for 


an assignable part of time, otherwise it could not 
excite a similar motion in the elastic particles . 


auch ai particle, and let the cbnstruction ud 
in the last proposition, b retained: co 


adv 


inconstant ; consequentiy dhe compound f : 
| does not att in a given direction for an anignable! - 5 
port of time. Now ihe production and propa- 
gation: of wojion::in a given right line requires 


occupying that given Tight line- Let A be -þ 


quently: (Principia, Prop. 4g, Libs 2.) VA und 


AW are in the ratio of the forces that act 
at any moment in the right lines TA and SA!“ 
Make AK as AW, and draw KL. „Parallel to 


AW. and: make it as: AV; also join AL; :then 


will the particle A be urged i in the direbtion 
IA at that instant. But the ratio of AK to 


KL varies. perpetually, by Prop. III. ; theres: 
fore the species of the triangle AK L. is equally: * 


— 


A 


* * R 
* 
= 1 
- 
N — 


| force to be combined with time, 3 combi⸗ 
5 nation is wanting in the present instance; where 
Varg the coalescence of sounds i is impossible 
PROPOSITION: V. It may be demonstrated 
: Fx mechanical. principles, that a number of 


distinct cotemporary . zounde cannot do eber. 


Site than produce dit inet sensations. 
In order to make the necessary 3 a5 


7 as possible, let the directions of ty co- 


8 temporary sets of pulses be represented by the 


right lines SM and IN, lying in the same hori- 


zontal plane, and intersecting in the point A; 


- also, let BCD be the Horizontal section of the 5 8 
bearer 8. head, made by the same plane; and sup- | 


pose the centre of the axis of hearing to be at 


O; draw. OM, ON perpendicular to S, TN. 
No-) I have sbewn i in the preceding paper, that 
jf à zet of pulses move in either of the; right 


lines SM. TN, it will excite a sensation in that 


- part. of. the head which 1s. cut off by a vertical : 
plwane, passing through one of the perpendicu- 5 


urs OM, ON. II also appears from the last 


proposition, that the impulses of the vibrating 5 
bodies, acting in the lines SA, TA, do i =o 
pel the particle A to mave in any given'intermb- 
Aiate direction, as LA. But, according to ths. | 
_ gecond proposition, the position of the partiele 


As, is fixed in respect of the planes MO, NO; 
that 15, though, Me corpuscle e changes 
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place, ee of the ges stiert point Ate 5 
| always found in the intersection of the physical 
right lines SM, TN. Ney the 4#wo vibrating | 
bodies continue to act in the directions of these 
right lines, consequentiy the. particle A is Con 
stantly urged in these lines by two' forces, which, | 
though variable in magnitude; are combined with 
time; which: circumstarice enables the corpuscle 
i 40 transmit the impulses of one body te N, and 
dose of che other to NM. What has been demon- 
_ «trated of the particle A, may be aflirmed of any 
other particle, which. is che intersection of two 
1 right lines parallel to SM, TM; in other words, it 
may be affirmed of two sets of pulses; and the same 
demonstration may be extended to three sets, cr, 


.- Corollary 1. The æubstance | of this and ie 


8 Pen EH proposition will apply to all elastie 
mediums; hence it happens, that a plate of glass 5 
Kc. in a state of vibration, will conduct a foreign 
= und, 'whilst it produces one of it on; for 
the same reason, if light be considered ag a vi- 
brating medium, one particle of the 3 5 


1 genden assist in tranemitting tio Sensations. 


Corolla 2. When the inclination of he. 
ee MO, NO, is less than a given angle, be 
. ear Cannot distinguich the relative positions of 


x _ the gounding Sens: it eee ee . 
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be fixxt + time 1 5 Dr. Ste How ͤ N 
monics, Dr. Youn e sen 
but dhe preceding train of arguments, removed'—@ 
mee scruple, without discavering Ihe, author's : 
bons for treating, this article of bis work with i 
much. brevity. Perhaps the drienteations which _ 
cot me an effort of study, was intuitive con- bf 
clusion in his e eee e As s00n a6 
the proposition was established, I axgented.to his 
definition of an interval of soumd, allowing ir 
be a quantity of a certain kind, texminated by a 
- graver and an acuter sound. Theidemonatration - 
of Prop. V. convinced me, that intervals of this 
: sort may be subdivided by the interposition „ 5 5 
of one or more intermediate sounds, Which con-. 
cession formed, the basis of my analysis of the „ 
human voice.“ Speculative. men, may Aller 8 2 
Z opinian about the, origin of che small intervals 
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b de topex of various xoigs, he 


5 | | | e 5 Wu: exiat,. whether r. e axcribe, them 30 an un- 15 | | 5 7 3 
| 1 dulating mqtion 1 | that; of a stretched cord, M 
=. the. cterapor a ons gf, a zystem of ela: 
tie b 


ry-vjbrati 
s. It does not appear, that Hr. Young _ 1 
2 painted wich, my paper; at the, time he. 1 
8 osed his own; but he. found it necessary to 3 
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ory af Comprind Sev FO 0 
1 theory therefore differs from mine in 


His Ss only: he pronounces the voice to 


be a compound by coalescence; I deny the pos- 


sibilit) of such a compound, and call it a mixture —- 
_ imperfect unisons. This | mixtüre appears to 


be a a single snd, beckuse it has but one direcs 


tion; for the proximity of the various parts con- 55 


eee e the formation of it, disqualifies the 
Car, 50 chat it cannot perceive their relative: *posi- 


tions, and compels it to refer them oat 4! 19 97 . 


. by Corollary 2 to proposition V. 20 


A certain elass of sounds, Which, 187 0 is sake 


of brevity; were not noticed in my paper on the 


voice, deserve a place in the present commuhi- 


cation. If afinely-toothed 1 file pass sowly over 


a smooth elastic substance, such as à piece * ; 


. 


born, it it makes a 1e 55 if the ve 


e 


Sd sound is Prader ellen A = 
more or less acute b giving a quicker or slower 
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